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Straight cast-iron 
gills; straight gas 
passages which 
ensure exception- 
ally clean heating 
surfaces. 


Maximum 
heat recovery. 





Minimum trouble. 


H-Tube type 
for all indust- 
rial pressures, 
all classes of 
fuel and waste 


heat from all 


sources 


SENIOR ECONOMISERS LTD., 11 SOUTHAMPTON ROW, LONDON, W.C.! 
Telephone : Holborn 7543-4 & 1158 Telegrams : Senioreco, Westcent, London 
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WELLS OIL FILTERS | 
With a Wells’ waste oil e e | 
filter you can use your oil 0 li A d 

several times over and Xa C Cl 
change it more often. A 
thoroughly reliable supply } 
of oil is assured with the use ° 

of Wells’ special filter pads Available for 
which work in conjunction 
with Wells’ patent syphon 
feed. The oil delivered from 1 

a Wells’ filter can be used prompt shipment 
with complete confidence. 








Write for fuller particulars 
of these filters 





Delivery of Oil Filters and special ‘‘Wells’ 


Filter Pads from Stock ”’ : { ta & J 
Also makers of \ senvice 


OIL CABINETS, BARREL POURERS & 


PORTABLE PARAFFIN HEATER PLANTS A Harris & Dixon Company 
Guest Industrials Ltd. 
A. C. WELLS & CO. LTD. Raw Materials Division 
HYDE CHESHIRE 81, Gracechurch Street, London, BCI 
Telephone: Mansion House 5631 (16 lines) 
Telephone Telegrar Telegrams: Guestind, London 
HYDE;'!95 UNBREAKABLE HYt 




















$:GIRIING € SONS 


BARREL & DRUM MERCHANTS 
& RECONDITIONERS 





ALL KINDS OF CASKS & VATS MADE TO 
ORDER « IRON & STEEL DRUMS BOUGHT 
& SOLD + DRUMS RECONDITIONED 





Office & Cooperage :— 
59 LEA BRIDGE ROAD «+ LEYTON -: E°10 


Telephone :—Leytonstone 3852 
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Plant for the Chemical Industry 


for ACID NEUTRALIZATION, CLARIFICATION OF LIQUIDS, 
DEWATERING OF SLUDGES, EFFLUENT PURIFICATION, 
FILTRATION AND FLOCCULATION, PICKLING LIQUOR 
TREATMENT, PURIFICATION OF TRADE WASTE, SEDI- 
MENTATION AND THICK- 
ENING, SEPARATION OF 
SOLIDS FROM LIQUIDS, 
SODA RECOVERY. WET 
MATERIAL HANDLING 














including 
AGITATORS CAUSTICIZ- 
ERS, CLARIFIERS, CLASS- 
IFIERS, CONVEYORS, 
DEWATERING MACHINES, 
os | ROTARY, VACUUM FIL- 
otary Pulp Washing Machine, with = ep CAs, Rotary Vacuum Filler, with Take-off 
Pitch Pine Trough, Wash Gearand SLUDGE PUMPS, Roller and Repulper 
Scraper Knife THICKENERS, etc. 





























UNIFLOC LIMITED Phone : Swansea 5164 (3 lines) 


— SWANSEA — Grams : Unifloc, Swansea 

































Al ways Spec: ty 
Senkind 


STAINLESS STEEL STIRRERS 


For the efficient mixing of solids, liquids and pastes, agitator 
design is all-important. Jenkins’ extensive experience with 
the numerous different types is regularly drawn upon to 
ensure correctly controlled processing in vessels operated 
under vacuum, pressure or atmospheric conditions. 





EXPORT ENQUIRIES INVITED. 
4ft. 9ins. diameter a) 


stainless steel ribbon RY 


pn = - Rolf Use lld mae 
Polished all over. ROTHERHAM Telephone: 4201-6 (6 lines) 














A 














i THE CHEMICAL AGE 


21 June 1952 


Safety First 








SAFETY FIRST 


THE “OLDBURY” PATENT 
CARBOY DISCHARGER 


will empty and elevate up to 50 feet 
the contents of any carboy, bottle or 
vessel, and complies with all the con- 
ditions of the Factory Act of 1937. 


KESTNER’S 


5, Grosvenor Gardens, Westminster, London, S.W. 














ceeded eteenennteentenmsetenmeeeemntll 
Telephone : 
Clerkenwell 
2908 


Telegraphic 
Address: 


** Gasthermo,” 


The mark of Smith, London. 
Precision and BRITISH MADE 
efficiency. THROUGHOUT 


If you use heat—it pays to measure it accurately 


B. BLACK & SON, LTD. 


180, Goswell Road, London, E.C.! 
Thermometer Manufacturers (Mercury in Glass Type) 


Of all the principal Scientific Instrument and 
Laboratory Apparatus Manufacturers. 











FOR ALL TYPES OF 
BOILERS 















Durability 
Efficiency 


Patents 
207123 
490306 
581396 


AIR SPACE DESIGNED 
TO SUIT DRAUGHT 
AND FUEL HEAT 
RESISTING METAL 








COLLINS IMPROVED 
FIREBARS, LTD. 


51, THE MALL, EALING, LONDON, W.5 















POTTER’S 
Machinery Guards 


| @ DESIGNED 
FOR SAFETY 


@BUILT 
FOR SERVICE 


Potter’s guards 
are installed in 
works through- 
out the country 
and are distin- 
guishableby their 
sound construc- 
tion, good fitting 
and many exclu- 
sive features. 


F.W.POTTER & SOAR Ltp 


PHIPP STREET, LONDON, E.C.2 
Telephones : BIShopsgete 2177 (3 limes) 











SAFETY MADE 
EASY ! 


These EVERTRUSTY 


Catalogues make safety- 
buying simple 

















These four free “ EVER- 
TRUSTY” _ illustrated _cata- 
logues are simply invaluable to 
those who are responsible for 
factory safety. e GLOVE 

talogue illustrate: industrial 
loves and mitts in all materials 
or all purposes; the GOGGLE 
Catalogue, goggles, spectacles, 
respirators an ace shields ; 
the PROTECTIVE CLOTH- 
ING = Catalogue, protective 
clothing of all types in ing 
head and footwear ; the SUNDRY 
Catalogue, safety sundries of all 

es Write for your free of 
“ EVERTRUSTY ” Catal % 
No. 2, to-day. 


WALLAC 


For nearly seventy years specialists in Industrial Safety. 
49, .TABERNACLE STREET, LONDON, €E.C.2. 


BROS, 
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| PLASTIC PIPELINES 
FOR THE CHEMICAL INDUSTRY 











| a Rediweld Limited 


CROMPTON WAY, CRAWLEY, SUSSEX 


Telephone : CRAWLEY 1271 2 
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What’s the good 


of blaming me? 


ANYONE WOULD LOSE 





LETTERS WITH OUR 


PRESENT FILING SYSTEM 




















- Bi to 
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Next time a letter is lost or a folder mislaid in your office, just have a 
thorough look at the method of filing. Nine times out of ten you will 
find that filing muddle is due not to the filing clerk but to the system. 


RONEO ("=| FILING 

















can be installed for eevmsaimiaiil 
* simple to operate, 
the cost of a typist’s abana 
any system can be. 
salary for one week Sinnniadeliteein 











GO 


Write for particulars to: RONEO LIMITED, 17 SOUTHAMPTON ROW, LONDON, W.C.1 
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Cascelloid 
POLYTHENE CONTAINERS + 


have outmoded the weighty, 
space-wasting, breakable glass 
carboy. 


*in |, 2, 5 Gallon sizes 


Fully illustrated descriptive 
folder and quotations from 


Cas celloid 


LEICESTER 


CASCELLOID LIMITED, ABBEY LANE, 
LEICESTER. = Tel: 61811 
London Sales Office: 11 Southampton Row, W.C.1. 


Manchester Sales Office: 7 Pall Mall, a 


@ 
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on - off” 





The ET2 Process Timer, 0.25 to 10 
seconds or 2.5 to 100 seconds. 
£14 10s. Od. 





The PS3 Photo-switch (consisting of remote photocell 
head for mounting in limited spaces, with amplifying 
unit - ° - - - £22 Os. Od. 






TRADE MARK 


ELCONTROL 


ee a — ERNE 





on - oft = 


ELCONTROL make Industrial 


Electronic on-off controls. Here are some 
examples: 


LIQUID LEVEL CONTROL Equipment : 
gives fullv automatic control of pumps, valves 
and signals for maintaining liquid levels in 
storage and condensate tanks, boilers, etc. 


FURNACE SAFEGUARD Equipment : 


provides instantaneous fuel cut-off on flame 
failure and greatly reduces explosion risk in gas 
and oil-fired furnaces. The_Elcontrol units also 
lend themselves to fully automatic ignition 
systems,-and complete control panels can be 
supplied. 


PROCESS TIMERS : High accuracy process 
and cyclic timers improve quality of production 
and cut down waste and fatigue, while electronic 
weld timers are almost indispensable in 
resistance welding. 


PHOTO-ELECTRIC Equipment : a selection 
of standard light sources and photo-switches 
gives inexpensive lighting contro], intrusion 
safeguards, automatic weighing and _ filling, 
counting, limit switching, and many other 
functions. 


%* There are many other standard units available, 
and we Shall be pleased to advise on special 
problems. 


So el Te Sb Lt vv O 


10 WYNDHAM PLACE, LONDON, W.1 
AMBassador 2671 
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“WESTON” Type 
Centrifugals 


Available in single units or in Batteries. 


Self-contained, electrically or belt 
driven. 


Baskets arranged for bottom discharge. 
Special feed arrangements if desired. 


Baskets and casings of non-corrosive 
: materials. 


Structures to suit any requirement 
Speed to suit requirements of product. 
Sizes from 30 in. to 48 in, dia, 

; Early delivery. 





MANLOVE, ALLIOTT & CO. LTD. 


a» BLOOMSGROVE WORKS - NOTTINGHAM 


RAM 


TELEPHONE WHITEHA 
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Gear hardening by high frequency heating at Vauxhall Motors Ltd. 


High frequency induction heating for higher productivity 


THE HIGH FREQUENCY INDUCTION heating 
process is applicable to hardening, brazing and 
soldering. It is entirely automatic, following a 
predetermined cycle, and will heat, quench and 
harden the work in a matter of seconds. Because 
it develops the heat in the work, and nowhere 
else, it is quick and efficient. And because it takes 
place in the production line and can be operated 
by unskilled labour, it facilitates production as 
no non-electrical system can do. 


WHERE TO GET MORE INFORMATION 
Your Electricity Board will be glad to help 
you to get the utmost value from the avail- 
able supply. They can advise you on ways to 
increase production by using Electricity to 
greater advantage —on methods which 
may save time and money, materials and 
coal, and help to reduce load shedding. Ask 
your Electricity Board for advice : it is at 
your disposal at any time. 


Electricity for PRODUCTIVITY 


Issued by the British Electrical Development Association 
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for complete 
protection against 
corrosion 








Nutracote is a liquid plastic coating which can be applied like 
a paint, with brush or spray gun, to give a hard, permanent, 
corrosive-resistant finish. The tough, flexible and lustrous surface 
of Nutracote defies corrosion, rust and age and has a wide range of 
application in commerce, industry, architecture and agriculture 

. . industrial machinery and plant, structural steel work, 
storage tanks, cooling towers ; concrete, steel, brickwork and 
wood. 


7 


NUTRALINES 


Nutracote is one of the Nutralines range of anti-corrosive materials 
and processes. Let us know your problem and we will send full 
descriptive literature. 


TANKS & LININGS LTD. Encincers 


| Il, TOWN WHARF + DROITWICH + WORCESTER 
| Telephone : DROITWICH 2249/0, 3306 Telegrams : TANKS, DROITWICH 
SM/TL.418¢ 
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* = This is one of a series of technical advertisements designed to advise Chemical 
Engineers and others of the extent of the Anti-Corrosion Service provided by 
DUNLOP. Other advertisements deal with soft rubber, ebonite, P.V.C., neoprene. 
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The newly developed Butyl compounds have 
widened the scope of the rubber manufacturer in 
providing corrosion resistant linings and cover- 
ings for metal plant. The Butyl linings offer 
improved resistance to thermal ageing, oxidising 
agents and the coronal effect by direct sunlight. 
The low permeability factors to gas diffusion 
and water absorption should be noted. Butyl 
resists the action of oxygenated solvents such 
as ethers, alcohols, esters, acetic acid and is 
particularly effective against acidified copper 


Write today for Booklet : 
“ANTI-CORROSION” 


\y DUNLOP 


salts. It is not subject to catalytic oxidation by 
copper and manganese elements. It can be 
employed with low concentration of nitric acid 
and is resistant to nitro-benzine and aniline. 
Chemical plant can be lined with Butyl, the 
standard gauge being #”. The lining of 
chemical plant is preferably carried out at the 
Dunlop, Manchester factory, but under fav- 
ourable conditions it can be undertaken on site. 
Detailed service data and plant drawings 
should accompany all enquiries. 





DUNLOP RUBBER CO. LTD. (GENERAL RUBBER GOODS DIVISION) CAMBRIDGE STREET, MANCHESTER | 


Clerkenwell House, Clerkenwell Green, London, E.C.1 


Dunlop House, Livery Street, Birmingham 3 


Bucktons Chambers, 57 Meadow Road, Leeds I! 


Dunlop Rubber Co. (Scotland) Ltd., North Wallace Street, Glasgow, C.4 
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The Lords & Science 


of science was as thoroughly dis- 

cussed as on 11 and 12 June in 
the House of Lords. There, at a high 
and well-informed level, a notable 
stock-taking took place. Though the 
number of peers in Mr. Churchill’s 
administration has been sharply attacked, 
the minority of thoughtful people who 
follow politics through Hansard at first- 
hand will know well enough in which 
of our two Houses subjects of great 
national importance can be discussed 
with the deeper sense of responsibility 
and accuracy. For many years now 
debates on agriculture in the House of 
Lords have been unmatched for leader- 
ship and wisdom and it would now seem 
that the Upper Chamber intends to fulfil 
a similar role for science, Since party 
politics have so little to do with either 
our land or our laboratories it is perhaps 
fitting that we should look for leadership 
towards the permanently selected rather 
than the temporarily elected. 

The most important fact that emerged 
from the two days’ debate was Lord 
Woolton’s official statement that the 
Government intends to create at least one 
institution of university rank devoted 
predominantly to the teaching and study 
of technology. The best way to do this 
was being ‘urgently explored.’ If some 
feared that urgent exploration was yet 


I: must be a long time since the state 


another political synonym for doing 
nothing behind a screen of illusory 
activity, the additional information that 
the Government do not propose to 
establish a non-teaching body under the 
name ‘Royal College of Technology’ 
gave an impression of detailed reality to 
the Government’s intentions. So, too, 
did the whole tenor of Lord Woolton’s 
speech on the first day and of Lord 
Cherwell’s on the second. Two closely 
connected defects in British science are to 
be given joint treatment. The threaten- 
ing scarcity of scientists and the costly 
time-lag between discoveries and their 
practical development are both to be 
eased by the eventual flow of trained 
technologists from the new institution. 
It would be easy to say that much more 
is required—and more swiftly—but to 
make a genuine start with one such 
institution is likely to produce more good 
than grandiose plans for several projects. 

It would be wrong, however, to assume 
that this is all the Government proposes 
for the encouragement of science. Lord 
Woolton reminded us that Mr. Butler 
had allowed for an increase in the grant 
to universities over the period 1952-57; 
at a time of economy and retraction 
universities could still expand their 
facilities. It was made clear that the 
University Grants Committee was ex- 
pected to have regard to the need for 
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scientific and technological progress in 
making distributions of money. 

Another indication of the Govern- 
ment’s policy was the announcement 
that the Advisory Council on Scientific 
Policy had been asked to review current 
arrangements by which research results 
are in fact utilised by British industry. 
It is logical to deduce from this that the 
practical functioning of the DSIR 
research establishments, including the 
industrial research associations, will be 
critically examined. From this quarter 
we may well anticipate that fairly easy 
opportunities for progress, easy because 
they are within our present scientific 
reach, will be revealed. Much more 
research may be needed if this country 
is to hold its own, but to state this diffi- 
culty does not reduce the seriousness of 
the other fact that research results 
already obtained are not put into wide 
or rapid practice. Here, indeed, Lord 
Woolton possibly foreshadowed one of 
the Council’s conclusions when he 
pointed out the Cotton Research Asso- 
ciation now employs some 20 liaison 
officers who spend almost all their time 
contacting member firms. In techno- 
logical research the scientist who has 
developed the ‘art’ of explaining 
research results and their implications for 
industry is as important as the specialist 
who produces the results. 

Perhaps the most notable contribution 
of all was that made by the Earl of 
Hansbury in a maiden speech, in which 
he stressed the acute frustrations that 
many of our existing research establish- 
ments have had to encounter through 
post-war delays in their promised re- 
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building or re-housing. He made striking 
comparisons with the post-war develop- 
ment or re-establishment of similar 
centres in Germany, India, and Norway. 
‘Where there is a will there is a way. 
In Norway football pools are made to 
pay a levy and that levy is paid over to 
a committee which administers it in the 
interests of science. So much so that 
Norwegian scientists now have an 
embarras de richesses so far as endow- 
ments are concerned. It is a pleasure to 
go round and see the fine new buildings 
which they are determined to have and 
the first class set of scientific establish- 
ments which they are producing. Must 
we fall behind Norway, a little country 
with scarcely one-fifteenth of our 
population? There is no answer but 
action to the comparison with a country 
that is smaller and poorer. 

Let it be hoped that the Upper House 
will frequently concern themselves with 
the cause of British science, particularly 
now when the so-called Overlords of 
Co-ordination are themselves members of 
both the House of Lords and the Govern- 
ment. The Lords and not the Commons 
have the practical opportunity to act as 
pacemakers for the full development of 
our scientific capabilities, so many of 
which must remain potential and even 
unknown until we have developed much 
bigger facilities for scientific work and 
its application. As Viscount Samuel 
pointed out in opening the recent debate, 
all our major problems ultimately rest for 
solution upon the adoption of the latest 
scientific methods. There is no other 
solution yet it is by no means a costly 
one. 
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Notes &’ Comments 


Metallurgical Revolution 


XTRACTING metals from ores 
F vitnout smelting or _ electrolytic 
. processing is one of the American 
industry’s latest technological feats, and 
it is to be tested out on a substantial 
scale. Three plants are being set up at 
a capital cost of about £9,000,000; 
indeed, the smallest of these is due for 
operational start next month. Some idea 
of the quantities of scarce metals likely 
to be processed by this revolutionary 
method can be gleaned from the esti- 
mated annual outputs so far given. 
Thus, one plant, in Idaho, will turn out 
2,000 tons of cobalt per year—more than 
40 per cent of the world’s present supply. 
National Lead’s plant in Missouri will 
process 50 tons of ore a day and produce 
700 tons of cobalt, 900 tons of nickel, 
700 tons of copper and 7,500 tons of 
ammonium chloride annually. At 
Edmonton, Alberta, Sherritt Gordon will 
invest £6,000,000 in a plant that will 
produce the huge amount of 8,500 tons 
of nickel, 1,000 tons of copper, 150 tons 
of cobalt and 70,000 tons of ammonium 
sulphate a year. Sulphate of ammonia is 
especially valuable as a by-product. 


Two Processes Combined 


T HAS been indicated that the idea 
[pening the mew process. sprang 

from a 20-year-old observation at an 
Italian works, when an American 
chemist noticed that almost pure copper 
was deposited at the carbon monoxide 
exhaust of an ammonia recovery scrub- 
bing plant. Since then a good many 
experimental efforts have been made to 
develop metallurgical processes based 
upon ore-leaching, particularly using 
ammonia as the solvent. For instance, in 
one case nickel ammonium sulphate in 
solution has been produced from am- 
monia-leaching nickel ‘sulphide ores. 
These processes have been aimed either 
at production of the sulphates or at 
subsequent sulphate roasting to give the 
metal as the final product. Now they 
have been linked with the idea of 
chemical reduction and the production of 


the metals themselves in powder form 
either pure or as a mixture. One most 
important aspect of the new type of 
process is the possibility of producing 
metallurgical grade manganese dioxide 
from low-grade U.S. ores—up to now 
the U.S. has been largely dependent on 
imports for this chemical, but her 
stocks of low-grade ore are large, and 
these may now become _ workable. 
Another important application which is 
being developed is the recovery of pure 
copper from brass or copper scrap. The 
product obtained from leaching and 
reduction passes all purity tests up to a 
level of 99.9 per cent, it is reported. Such 
potential applications as these make the 
process one to be watched. 


_ Patents in 1951 


published 69th Report of the Comp- 

troller-General of Patents, Designs 
and Trade Marks for 1951 (HMSO. Is.) 
show that the number of patent applica- 
tions has declined steadily from the peak 
year of 1949 by approximately 11 per 
cent each year. This is true of applica- 
tions from the United Kingdom as well 
as those from other countries, but it is 
difficult to ascribe this slight decline in 
fertility to any particular cause, unless 
it be financial stringency. Applications 
from the U.S.A. have increased in 
number slightly, but the most noticeable 
increase in foreign applications comes, 
not unnaturally, from Germany. This 
country, with 913 applications in 1949, 
submitted 1,865 in 1950 and 2,824 in 
1951, thereby more than doubling 
the number of applications from her 
neighbour, France. Three foreign 
countries to submit a sizeable number of 
applications were Switzerland, Sweden, 
and the Netherlands. 


Prentiss given in the _ recently 


Trend of Invention 


S FAR as the chemical industry 
is concerned, there has been con- 


siderable activity in the field of 
synthetic resins and plastics, especially 
nylon and other fibre-forming plastics 
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materials. The cost and scarcity of 
metals led to an increasing number of 
patents concerning corrosion-prevention. 
By far the largest number of patent 
applications received comes under the 
section headed hydrocarbons, but this is 
an enormous field and the figures are not 
broken down. Invention was active in 
the field of transistors using germanium 
and in powder metallurgy, which has 
been applied in many new fields (for 
instance, in gas turbine parts). Concern- 
ing the activities of the Patent Office it- 
self, the Report makes it clear that 
the Office is yet another public service 
that is inadequately housed, and that its 
scientific staff is not being augmented 
sufficiently to fill existing vacancies, with 
the inevitable result of longer delays ia 
the examination of applications. Bind- 
ing arrears, however, have been reduced 
due to an increase in the binding grant. 


Musselburgh Open Day 
The Institute of Seaweed Research is 
planning an Open Day for July 2, at 
Musselburgh. During the day the research 
staff will demonstrate chemical processing 
in operation, while latest developments in 
applications will be on show. 
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Photo-Chemical Etching 


USING a special photosensitive glass that 
is opaque and of special composition, Corn- 
ing Glass Works, Corning, New York, have 
developed a photochemical etching tech- 
nique that would appear to have many appli- 
cations in the fields of lighting, photo- 
engraving, and electronics. The process is 
economical and, it is claimed, produces a 
depth and sharpness of detail that cannot be 
obtained by using tools; in addition, result- 
ing stresses and strains are eliminated. 

A trace of silver compound used with a 
sensitiser is used to make the glass photo- 
sensitive. The operator places an ordinary 
photographic negative on the photosensitive 
glass and exposes it to ultraviolet light. The 
glass, which still appears clear, is then placed 
in a high-temperature furnace. Oven-heat- 
ing at approximately 1,200°F. for about an 
hour causes a milk-white image to appear, 
caused by crystallisation of certain elements 
in the glass. These crystalline areas, which 
contain lithium silicate crystals, can then be 
dissolved in hydrofluoric acid, the remain- 
ing vitreous areas resisting acid attack. 

It is claimed that depth can be controlled 
by varying length and intensity of the pre- 
liminary radiation. 








Leeds University is helping to train some 
of the scientists and technicians so urgently 
needed for the development of overseas 
territories. In our picture Dr. C. B. 
Stevens, laboratory lecturer (centre), with 
laboratory assistant Mr. W. Averill and 
Mr. M. A. de Silva, a Portuguese post- 
graduate research worker, are s 

discussing the extraction of peroxidase 
from a turnip. This is in the Experimental 
Dyeing Laboratory of the Section of Colour 
Chemistry Department of Textile In- 

dustries 
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Grangemouth Refinery Expands 
Throughput Now 2,000,000 Tons a Year 


oo described in a pamphlet pub- 
lished by the Anglo-Iranian Oil Com- 
pany is the post-war expansion of the 
Grangemouth Refinery. This refinery is 
owned by Scottish Oils, Ltd., a subsidiary 
of Anglo-Iranian, and was first formed in 
1919 to bring under unified management the 
Scottish shale-oil industry, which it still con- 
trols today. It owns twelve shale pits, four 
shale retorting works and a central refinery 
at Pumpherston, Midlothian, where shale- 
oil and natural petroleum from Anglo- 
Iranian’s oilfield at Eakring, Nottingham- 
shire, are processed. It also owns Grange- 
mouth refinery on the Firth of Forth, 
which was opened in 1924 with a capacity of 
360,000 tons of crude oil per annum im- 
ported from the Middle East. Lack of oil 
supplies closed down the refinery for a time 
during the war, but work was resumed in 
1946 and in 1949 a programme designed to 
increase the pre-war capacity of the refinery 
about four-fold was started. The project 
has already raised capacity to over 
2,000,000 tons a year of crude oil. It will 
produce standard grades of petroleum pro- 
ducts in the motor spirit, kerosine, gas oil 


View of topping unit 
showing erection 
mast for new 
catalytic cracker in 
background 


and fuel oil ranges, the motor spirit cover- 
ing both premium and regular qualities. 

The increase in throughput capacity, con- 
stituting Stage I of the expansion, was com- 
pleted in 1951, and the production of prem- 
ium grade motor spirits and special products 
which constitutes Stage II will be completed 
this year. Work on the foundations and 
erection of plant for this stage has already 
begun. Labour at present employed totals 
about 2,000 persons, and when the project 
is complete and in full operation it will pro- 
vide permanent employment for about 700- 
800 people. 

Grangemouth originally consisted of one 
crude distillation unit of the ‘shell-still’ 
type, one steam-heated still for the separa- 
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tion of kerosine from motor spirit, and treat- 
ment units to refine the motor spirit and 
kerosine. In 1929 two cracking units were 
added to produce an improved grade of 
motor spirit, and a solvent extraction unit 
to produce a superfine lamp oil plus tractor 
vaporising oil. Since the war, cracking units 
have been converted to crude-oil distillation 
to augment the refinery throughput. 


Crude-Oil Distillation Unit 


In Stage I of the expansion scheme a 
crude-oil distillation unit of modern design 
was installed, with the necessary treatment 
plants for refining the various semi-finished 
oils obtained therefrom.. This new plant has 
a nominal capacity of 30,000 barrels a day, 
equal to just over 1,000,000 gallons a day. 
The old distillation plant has been kept in 
service to supplement the country’s refining 
capacity at the present time. 

Adjacent to the refinery is the new factory 
of British Petroleum Chemicals, jointly 
owned by Anglo-Iranian and The Distillers 
Company. This produces selected chemicals 
for use in the plastic and other industries, 
using as its raw material a petroleum base 
feedstock supplied from the refinery. 

Included in the Stage I development is a 
new boiler house and electric power plant, 
which meets the power and steam require- 
ments of both the refinery and chemical 
plant. The boiler house encloses four 
boilers, each with a capacity of 150,000 Ib. 
an hour at 500 Ib. pressure. Two turbo- 
generators are installed which have a com- 
bined output of 12,500 kW while a third is 
being installed. Alongside the power 
station two concrete cooling towers have 
been installed to supply the circulating water 
requirements of the refinery and power 
station. 


Catalytic Cracking Unit 


The principal item of Stage II will be a 
catalytic cracking unit of the most modern 
type, plus a vacuum distillation unit to pre- 
pare the feedstock, and a catalytic polymer- 
isation plant to produce a_ high-octane 
gasoline from the light gases produced im 
the catalytic cracker. The main objective 
of the catalytic cracker and polymerisation 
units is to turn low-grade fuel oil into high- 
grade motor spirit. 

Additional storage tanks, despatching lines 
and pumps and larger road and rail-car fill- 
ing sheds have been planned to meet the 
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increased inward and outward volume of 
traffic. 

To accommodate the administrative and 
chemical staffs, new office and laboratory 
blocks are being erected. These are sited 
one on either side of the entrance gate and 
so designed as to match architecturally the 
power station building, which will line up to 
the same frontage. Provision is also’ being 
made for additional housing in the neigh- 
bourhood, to accommodate the increased 
number of employees. 

An interesting feature of the construction 
is the type of foundations used to suit the 
difficult soil conditions. The refinery stands 
upon a layer of silty mud over 100 ft. in 
depth which detracts from the uses of normal 
piling technique. In place, a type of foun- 
dation quite new to the petroleum industry 
is being used. Foundations of reinforced 
concrete are built on the surface from pre- 
cast sections, to form rectangular cells rather 
like a honeycomb. The earth is then re- 
moved from each cell, causing the concrete 
mass to sink. by its own weight until it is 
flush with the ground level. Bottom and 
top sections are then added, and the whole 
forms a buoyant raft cavable of supporting 
the weight of plant to be erected on it. 

Jetties for Finished Products 

The existing two jetties at Grangemouth 
Docks, by which tankers have hitherto dis- 
charged their cargoes, will in the future be 
used for outward despatches of finished pro- 
ducts only. Incoming supplies of crude oil are 
drawn from the new depot at Finnart, on 
Loch Long, 60 miles distant. This terminal 
is connected with the refinery by a 12-in. 
all-welded pipeline, along which the oil is 
pumped by diesel-driven ram pumps, later 
to be replaced by electrically driven centri- 
fugal pumps. 

A noteworthy feature in the operation of 
this pipeline is the use of radioactive mater- 
ial. In order to keep the interior of the line 
clean it is necessary that a scraper (called 
a ‘ go-devil ’) should be introduced periodic- 
ally into the line, and forced through by 
the pumps. The use of a radioactive sub- 
stance attached to the ‘ go-devil’ enables its 
progress to be followed through the line by 
means of a Geiger-counter. 

The new Finnart depot is able to accom- 
modate large tankers of 32,000 tons dead- 
weight, of which the British Tanker Com- 
pany (Anglo-Iranian’s shipping organisation) 
at present has six on order. 
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MIDLANDS SOCIETY FOR ANALYTICAL CHEMISTRY 





Calcium, Barium & Strontium 


At the final meeting of the 1951-52 session 
of the Midlands Society for Analytical 
Chemistry held at the University, Birming- 
ham, the subject was ‘The Analytical 
Chemistry of the Alkaline Earths’. Two 
members of the Society from the Nelson 
Research Laboratories of the English Elec- 
tric Co., Stafford, read papers. The follow- 
ing is a portion of the first of these, pre- 
sented by Mr. H. Thomas, B.Sc., A.R.LC., 
on ‘The Analytical Chemistry of Calcium, 
Barium and Strontium’: 


Most alkaline earth minerals are readily 
decomposed by direct solution in hydro- 
chloric acid, fusion with sodium carbonate 
or similar flux followed by solution in acid, 
or by a combination of both these methods. 
The classical methods of analysis demand 
the removal of all other metals, other than 
magnesium and the alkalies, before calcium 
can be determined. Silica is first removed 
by dehydration. If sulphate is present it is 
likely that some calcium and strontium and 
certainly barium will accompany the silica. 
The alkaline earths may be recovered by 
fusing the residue with sodium carbonate, 
extracting the soluble sulphate and silicate, 
dissolving the insoluble carbonate in hydro- 
chloric acid and again dehydrating to remove 
occluded silica. 

The metals precipitated by hydrogen sul- 
phide and the ammonium hydroxide group 
are removed. Fluorine must be absent, for 
calcium fluoride is insoluble in ammoniacal 
solution. If phosphorus is present in excess 
of iron and aluminium, calcium phosphate 
is precipitated on making ammoniacal. The 
ammonium hydroxide used must be free 
from carbonate to prevent precipitation of 
alkaline earth carbonates. 


Double Precipitations 


Double precipitations are advisable in 
order to minimise the loss of alkaline earths 
by occlusion. Where traces of alkaline 
earths have to be determined, the danger of 
loss by occlusion is great, but can be reduced 
by extraction of the interfering metals, since 
no reagent has yet been described which will 
form an extractable complex with the alka- 
line earth metals. Iron and nickel may be 


B 


removed by electrolysis at a mercury 
cathode. 

After the above separations have been 
effected, calcium is usually precipitated as 
the oxalate from slightly ammoniacal solu- 
tion. The precipitate is dissolved in dilute 
hydrochloric acid and the calcium repreci- 
pitated. 

It is not possible to complex metals such 
as iron, titanium, etc., with citric or tartaric 
acids and then precipitate calcium oxalate 
in their presence, because citrate and tartrate 
increase the solubility of calcium oxalate. 
Similarly, an excess of ammonium salts or 
of oxalate has the same result. 


Acid Precipitation 

Separation from some interfering metals 
can be accomplished if the calcium oxalate 
is precipitated in acid solution. This prin- 
ciple originated in 1901 with Richards et al. 
who effected precipitation by starting with a 
strongly acid solution and slowly neutral- 
ising it with ammonia. Since that time 
many papers have been published on this 
subject. McComas and Rieman (1942) pre- 
cipitate calcium directly by adding a solution 
of oxalic acid to the calcium solution, acidi- 
fying with formic acid to an intial pH of 
1.5-2.0, and finally buffering with ammonium 
formate to a pH of about 3.7. In 1945 
Lingane simplified this procedure. 

The calcium oxalate precipitate may be 
obtained as large, easily filtered crystals if 
precipitation occurs at extreme dilution. In 
1932, Willard and Chan accomplished this 
by adding a large excess of urea to an acid 
solution containing calcium and oxalate ions. 
On boiling, the slow hydrolysis of the urea 
gave a gradual increase in alkalinity, which 
allowed the formation of a precipitate with 
the desired characteristics. In 1949, Ingols 
and Murray compared results obtained by 
the standard method and the urea hydro- 
lysis method; they found that the calcium 
oxalate precipitates were less contaminated 
with magnesium and aluminium when the 
urea hydrolysis was employed. It is inter- 
esting to note that the hydrolysis of organic 
oxalates, e.g., methyl oxalate. has also been 
used to provide more granular precipitates. 

In the oxalate precipitation of calcium, the 
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presence of ammonium chloride hinders the 
precipitation of magnesium, but does not 
interfere unless present in large excess. 
Magnesium, however, tends to be post-preci- 
pitated with calcium oxalate and a double 
precipitation is required if magnesium is 
present in appreciable amounts. If the 
magnesium-calcium ratio is very high, the 
oxalate separation becomes _ uncertain. 
Wright and Delaine (1946) have shown that 
the precipitation of calcium oxalate from 
solutions containing magnesium is limited by 
the solubility of calcium oxalate, which 
becomes appreciable in hot concentrated 
ammonium oxalate solution, and by the 
necessity of using large amounts of ammon- 
ium oxalate in order to prevent precipitation 
of magnesium oxalate. These authors 
either precipitate the calcium with a large 
excess of ammonium oxalate and apply an 
empirical correction for the solubility of 
calcium oxalate, or use a limited amount of 
ammonium oxalate and reprecipitate the 
calcium. Holth in 1949 made a critical study 
of the separation of calcium from magne- 
sium using the oxalate method. 
Hillebrand and Lundell (1928) omit the 
oxalate precipitation when the magnesium- 
calcium ratio is very high. Instead, they 
precipitate the calcium with magnesium 
ammonium phosphate, dissolve the precipi- 
tate in sulphuric acid and separate the cal- 
cium as sulphate in 70 per cent ethanol. 
Caley and Elving (1938) and later, Smith 
(1948) evaporate the magnesium solution to 
remove excess acid and water and precipi- 
tate calcium in methanol solution. Smith 
then dissolves the precipitate in hydrochloric 
acid and precipitates the calcium as oxalate. 


Separation Studied 


Peltier and Duval (1947) have made a 
critical study of the separation of calcium 
and magnesium where Mg: Ca 20. They 
found that the most convenient method was 
that of Saint-Sernin (1913) in which the solu- 
tion (pH 7-8) is treated with an excess of 20 
per cent sodium tungstate solution. The 
precipitate is best filtered on sintered glass 
and washed with hot water. Jevins and 
Grinsteins (1942), however, reported in a 
previous investigation that this separation is 
not satisfactory. Peltier and Duval further 
recommended precipitation as oxalate in 
acid solution, precipitation as oxalate in the 
presence of glycerol, and precipitation as sul- 
phate followed by oxalate precipitation. 
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Another technique consists of removing 
most of the magnesium as hydroxide before 
precipitating the calcium as oxalate. Scott 
(1939) describes a method for the determina- 
tion of calcium in magnesium in which sugar 
is used to hold the calcium in solution while 
most of the magnesium is precipitated with 
sodium hydroxide. Hazel and Eglof (1946) 
determine. calcium in magnesia and magne- 
site by-complexing the calcium with manni- 
tol while precipitating magnesium hydroxide. 
Calcium is then precipitated as oxalate in an 
aliquot of the filtrate. Grear and Wright 
(1949) report that when not more than 95 
per cent of the magnesium is precipitated as 
hydroxide the addition of sugar or mannitol 
is not necessary. If the whole of the mag- 
nesium is precipitated some calcium is lost 
in spite of the presence of these complexing 
agents. Small amounts of phosphate lead 
to serious loss of calcium. 


Oxalate and Sulphate Methods 


Calcium , barium and strontium can be 
separated from magnesium and the alkali 
metals by the oxalate or sulphate methods. 
The former is applied where the amount of 
calcium is comparatively large; precipitation 
is effected in ammoniacal solution, the pre- 
cipitate being filtered, washed with weakly 
ammoniacal 1 per cent ammonium oxalate, 
and finally reprecipitated after solution in 
hydrochloric acid. If much barium or 
strontium is present, some will pass into the 
filtrate, but may be recovered by the sulphate 
method. This latter method is particularly 
useful where the amounts of barium, stron- 
tium or magnesium are large. The solution 
is evaporated to dryness and concentrated 
sulphuric acid followed by 95 per cent 
ethanol is added. The sulphate is allowed 
to settle, filtered and washed free of magne- 
sium with ethanol. In the presence of large 
amounts of magnesium, the precipitate is 
extracted with a small amount of water, then 
sufficient ethanol is added to give a final 
concentration of 50 per cent, and the resi- 
due filtered. The sulphates are usually 
fused with sodium carbonate, the melt ex- 
tracted with water, and the alkaline earth 
carbonates dissolved in nitric or hydrochloric 
acid. 

Many methods exist for the separation of 
calcium, barium and strontium from each 
other. Early methods involved extraction of 
the anhydrous nitrates with solvents. In 
1860, Rose and Stromeyer used an alcohol- 














ether 
centr 
Schre 
(1941 
extra 
mere 
effect 
tract 
and 
sepal 
for ¢ 
barit 
that 
will 
prev 
othe 
stro! 
real 
of s 
solu 
nitr: 
hav 
for 
and 
apP 


. wn eee @ CO wemne 6 oe. 


ng 
re 
ott 
la- 
ar 
ile 
ith 


ht 


st 


of 


of 
in 
]- 





21 June 1952 


ether mixture. Rawson (1897) used con- 
centrated nitric acid and much later (1939) 
Schreve et al. introduced acetone. Barber 
(1941) employed butyl-cellosolve for this 
extraction. This has the advantage that 
mere boiling of the solution (B.Pt.= 170°C.) 
effects dehydration. All these solvents ex- 
tract calcium nitrate and leave the strontium 
and barium nitrates insoluble. These 
separations are not, however, perfect. If, 
for example, the mixture consists largely of 
barium and strontium there is the danger 
that the large amount of insoluble material 
will occlude some of the calcium nitrate and 
prevent its complete extraction. On the 
other hand, if the amounts of barium and 
strontium are very small, the process is not 
really satisfactory because of the great effect 
of solubility loss even although the absolute 
solubilities of the barium and strontium 
nitrates are small. Kobe and Motsch (1951) 
have studied the butyl-cellosolve extraction 
for the separation of strontium and calcium 
and prepared a table of corrections to be 
applied to the observed results. 


Bromide Solubilities 


Separations are also possible because of 
the differences in solubility of the bromides 
in amyl alcohol. The bromides of calcium, 
strontium, magnesium and lithium are 
soluble, while those of barium, sodium, 
potassium, rubidium and caesium are 
insoluble. 

Barium may be separated from the other 
alkaline earths by precipitation as chromate 
at a pH of about 4.6 in a buffered acetic 
acid-acetate solution. In the method of 
Bray and Swift (1909) strontium was recov- 
ered as chromate from the first filtrate by 
adding ammonia, and calcium was recovered 
as oxalate from the second. The separations 
are imperfect and reprecipitations are re- 
quired at each stage. 

Willard and Goodspeed introduced a pre- 
cipitation method in 1936. Barium and 
strontium are precipitated as nitrates by 
addition of concentrated nitric acid to the 
aqueous solution of the mixed nitrates. 
Barium nitrate appears to be almost insolu- 
ble in 76 per cent nitric acid, affording a 
clean-out separation from calcium. Stron- 
tium nitrate being appreciably soluble in 76 
per cent nitric acid requires an 80 
per cent acid concentration. This necessi- 
tates reprecipitation of the strontium nitrate 
when dealing with more than 25 mg. of 
calcium. 
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Osborn (1945) has shown that calcium, 
barium and_ strontium sulphates are 
entirely and easily soluble in_ boiling 
60 per cent. perchloric acid. On 
dilution, only barium sulphate is imme- 
diately precipitated, the strontium sulphate 
coming down only after vigorous stirring; 
the calcium sulphate remains entirely solu- 
ble and, after filtering off the sulphates of 
barium and strontium, may be determined 
as oxalate in the filtrate. 

(To be continued) 


Spanish Nitrogen Industry 

IN 1935 Spain required about 650,000 tons 
of fertiliser, of which 95 per cent was im- 
ported. At present her requirements are at 
least 1,000,000 tons (180,000 tons nitrogen), 
and for 1952 and subsequent years the 
Minister of Industry (Planell Riera) has esti- 
mated the net nitrogen required at 200,000 
tons per annum. In the May issue of 
Chemische Ind. (pp. 341-2) Dr. J. Altpeter, 
Frankfurt/Main, reports in some detail on 
the past, present, and probable future of the 
industry. 

The industry has been the subject of 
numerous decrees and has received the 
special attention of the INI (Instituto 
Nacional de Industria). This latter has esti- 
mated the 1952 consumption at about 150,000 
tons N, somewhat less than the Minister’s 
estimate; but in any case actual production 
is likely to fall very short, namely by 36,500 
tons, and for 1953 by 57,000 tons N. On 
the other hand the INI in February this year 
issued a list of firms and their different 
capacities (present or potential) for various 
forms of nitrogenous fertilisers; and showed 
quite definitely that, so far as capacity is 
concerned, output could be 153,500 tons N. 


. The principal firms concerned are: Empresa 


Nac. Calvo Sotelo, Soc. Iberica de Nitro- 
geno, Soc. Espan. de Fabricaciones, Nitro- 
genados (Sefanitro), Nitratos de Castilla 
S.A. (Nicasa), Hidro Nitro Espan. S.A. This 
optimistic estimate was based on the assump- 
tion that relatively vast capital expenditure 
was possible by the Government and private 
enterprise jointly. 

The author describes some of the attempts 
made to provide power, fuel and so on, by 
some of the above-named and other firms, 
including irrigation work and fertiliser pro- 
duction. The picture still remains a little 
indefinite, but hopeful. 
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Metal Extraction in America 


New Leaching & Reduction Process Supersedes Smelting 


_ use of chemical processing, under 
high temperature and pressure, instead 
of conventional smelting, for the recovery of 
nickel, copper, cobalt and manganese from 
ores or scrap, may be described as almost, if 
not quite, revolutionary in the metal- 
working arts. Sherritt-Gordon Mines of 
Edmonton have for some time been experi- 
menting along these lines—as one of the most 
progressive and go-ahead mining companies 
in North America—in collaboration with the 
Chemical Construction Company (a subsidi- 
ary of American Cyanamid). The method 
is claimed to be much cheaper and quicker 
than present practice. Three companies are 
already. installing plant for the new process: 
the Howe Sound Mining Company, near Sa!t 
Lake City, for cobalt; the National Lead 
Company, of Fredericktown, for cobalt, 
nickel, copper and ammonium sulphate; and 
Sherritt-Gordon Mines, Edmonton for the 
same products. 


Conventional Methods Used 


The ore concentrates are obtained by the 
conventional flotation methods, leached in 
ammonia or sulphuric acid under pressure, 
and the gangue is filtered out with insoluble 
arsenic compounds. Cation exchange reac- 
tion or cementation removes the copper salts, 
and the ammoniacal solution is reduced with 
hydrogen under pressure. By altering ‘the 
temperature and pressure of this reduction 
it is possible to bring down one metal at a 
time in electromotive series order, or a mix- 
ture of metals together. The reduced metals 
precipitate as fine powders suitable for pow- 
der metallurgy treatment. 

Operation can be on a continuous basis 
and most of the reagents can be recovered 
as ammonium sulphate. It is predicted that 
the new method will permit recovery from 
ores now considered too low-grade for 
economic working, since there are many 
savings in both operation and transport and 
in subsequent processing steps. Conversion 
of ore to metal is now reported to be a 
matter of hours instead of weeks or months. 

Metal recovery was the theme of 
several papers read at the recent meeting of 
the U.S. Electrochemical Society held from 
5-9 May, when methods were described for 


the recovery of pure boron, gallium, and 
zirconium, mostly again in powder form. 
G. H. Fetterley, of the Norton Company, 
said that these produced from 0.6 to 1 lb. of 
elemental metallic boron per hour in a 
furnace of 400-600 kW. in 48-60-hour runs. 
A modification of the hot wire process was 
used, with heated graphite hairpin rods in- 
stead of wire. The charge was a mixture 
of 5 parts by volume of hydrogen and 1 pact 
boron trichloride. The method was rela- 
tively successful and the product was 97 per 
cent pure, but for regular commercial pro- 
duction both process and equipment could 
no doubt be improved. ‘ 

Production of metallic gallium was des- 
cribed by H. R. Harner, of the Eagle-Picher 
Company, recovery. being from _ the 
iron precipitate of zinc ore solution. The 
impure gallium hydroxide is separated from 
the other precipitants, converted to trichlor- 
ide, and purified by ether partition. The 
purified trichloride is then converted to 
sodium gallate and electrolysed, using cop- 
per cathodes and platinum anodes. Liquid 
gallium collects in a porcelain cup on top 
of the cathode, and is refined by repeated 
washings with distilled water, and with 
dilute HCl and HNO,, as well as by recrys- 
tallisations. There are no major uses at 
present for the metal. Its excellent pro- 
perties as a heat transfer medium are 
counter-balanced by extreme activity when 
heated, it being more aggressive in this res- 
pect than any other molten metal. 


Zirconium Powder Production 


Zirconium powder is being made in fine 
and coarse powders by the Foote Mineral 
Co., as described by H. C. Anderse and 
L. H. Belz. It is produced from the oxide 
by heating to 1,600°F. in a pressure bomb 
in the presence of metallic calcium. Mag- 
nesium was also tried as reducing agent, but 
proved to be less efficient. Washing with 
water and concentrated HCl yielded a pow- 
der of 83-92 per cent Zr purity and mostly 
under 200 mesh. Coarser material could be 
obtained by raising the ignition temperature 
to above the melting point of the charge 
and grinding the fused product in a jaw 
crusher. 
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International Fluidisation Conference 
Dutch & British Engineers Meet in London 


TWO-DAY conference on fluidisation 

technology was held at the Connaught 
Rooms, London, on 12 and 13 June. The 
conference was jointly arranged by the 
Chemical Engineering Group of the 
Society of Chemical Industry, the Chemical 
Engineering Group of The Netherlands 
Chemical Society and the Chemical 
Engineering Section of The Koninklijk 
Instituut van Ingenieurs. The conference 
was well attended by British, Dutch and 
American chemical engineers and the 10 
papers presented were well received. 

Imperial Chemical Industries Ltd., enter- 
tained conference members to lunch on 
Thursday, the Shell Refining and Marketing 
Company were hosts at a cocktail party 
later in the day and a dinner was held in 
the evening by the courtesy of Bakelite 
Limited. This was attended by 200 con- 
ference members and special guests. Mr. 
H. V. Potter, B.Sc., F.R.LC., M.I-Chem.E., 
chairman of the Chemical Engineering 
Group of the SCI, presided. 

In proposing the toast of ‘The Chemical 
Engineering Section of the Koninklijk 
Instituut van Ingenieurs, and The Chemical 
Engineering Group of the Netherlands 
Chemical Society, Dr. F. A. Freeth, 
O.B.E., F.R.S., said that although they 
were somewhat of an international gather- 
ing, the principal guests come from Holland. 


Chemical Engineering 

Chemical engineering, as he saw it, was 
an attempt to teach a man systematically 
something which he would have to pick up 
possibly at random over a long period. He 
had been in Germany three weeks ago, and 
had given the closing address at a very big 
conference on the training of chemists, and 
so forth. The point he took was that the 
academic mind was haunted by various 
ideas, one of which was the ghost of Dr. 
Mirabilis and the idea that the man who 
was educated in any particular faculty 
must know everything. Another idea that 
they were haunted by—at any rate, they 
behaved as though they were haunted by 
it—was that people could not do any work 
when they were over 30. 

One of the great advantages of chemical 
engineering was that the spread and scope 


of the subject was so great that people 
would automatically recognise that they 
must go on working, and working hard, 
for the rest of their days. 

He wished to say how delighted he was 
that he had been chosen to propose the 
toast of their friends from the Netherlands, 
whom he knew so well and of whom he was 
so fond. 

It was an awful pity that more people did 
not go to Holland. It was such a short 
journey. One left Liverpool Street at 1930 
hours and got to Delft about 0845, or some- 
thing like that. The visitor could have a 
day there and come back on the steamer 
the next night, if he was feeling very power- 
ful, but if he had any sense he would stay 
there for a week. 


A Really Big School 

He had given a lecture in the East End 
of London some time ago, where they were 
not Conservatives, and had almost persuaded 
them—not the Mayor and Corporation, but 
the Education Committee of the local 
Council—to form a party and go over to 
Holland and take Delft by storm, because 
he wanted them to see what a really big 
school of chemical engineering looked 
like. 

The very young man on his left was a 
Professor, and he had a colleague who in 
the half-light looked about 18 years of age. 
This was his friend Professor Bone, whom 
he had been so glad to see in Germany 
three weeks ago, when they were all talk- 
ing about European technical co-operation, 
and all that kind of thing. They had even 
put him (Dr. Freeth) on a little committee 
to consider that. He found two people 
doing it. One was Professor Bone, and 
the other was a young fellow from I.C.I. 
They were sitting at a table, with a fright- 
ful noise going on around them. They were 
calmly working out a code system of names 
of instruments in English and Dutch. 

One of their two principal guests was 
Professor Vlugter, who belonged to Shell. 
Professor Vlugter also belonged to the 
Royal Society of Dutch Engineers. who 
had got themselves under one umbrella. It 
would be remembered that in Great 
Britain the civil engineers were formed in 
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contra-distinction to the military engineers, 
and then the mechanicals hived off from 
them, and then the electricals hived off 
from them. Chemical engineers had not 
hived off from anybody, but were popping 
their heads up, and in another three or 
four years would be just as respectable as 
anybody else. 


Pleasing Recovery 

He was glad to see Professor Waterman 
for two reasons. One was that he had 
known him so well for so long, and the 
other was because he was looking so well 
himself. He knew that it was rather rude 
to make personal remarks, but he had got 
to Holland on 3 January 1946, and remem- 
bered what Professor Waterman looked 
like then. He had turned from an old man 
back into a young man. 

Scientifically, the Netherlands had a 
very large number of Nobel laureates. They 
could say what they liked about the Nebel 
prize, but people who got it were very glad 
to have it, and the Dutch had managed to 
get hold of a very great number indeed. 

Dr. J. C. Vlugter (in response) said that 
when, about two and a half years ago he 
had suggested the conference he had not 
realised what he was doing. Innocently he 
had been thinking of work, and only work, 
and not drinks and dinners, and so on. They 
were making a real festival of the Confer- 
ence. 

Looking back, he was rather proud of 
what they had seen already that day. He 
believed that the Conference was a real suc- 
cess and he congratulated its organisers 
on this success. 

He had made the proposal to Mr. Herbert 
a year or two ago, and had put the burden 
on other shoulders by asking them to have 
the first Conference in England, and parti- 
cularly in London. He hoped that they 
could have that chance before long to re- 
turn the hospitality but he thought it 
would be difficult to compete with their 
British hosts. 

Dr. Freeth had spoken of the co-opera- 
tion between the chemical engineers in 
Europe that was discussed in Frankfurt 
three weeks ago. What he would like to 
emphasise was the co-operation that they 
had started with this first conference. 

A definition of a fluid bed was difficult, 
and experts had their difficulties in giving 
one, What he could say was that in a fluid 
bed there was a healthy mixture of particles. 
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That is what they wanted also in co-opera- 
tion between chemical engineers, and an 
intimate mixing of the human particles who 
were present. 

Another thing about a fluid bed was that 
it tended to keep small particles in the 


system. Small particles were kept in the } 


system by the bolder ones. He was one 
of the smallest particles present and had 
tried to escape, according to the law of 
Stokes, but had not succeeded, and that was 
why he was there. 

They had seen some diffusion of Dutch 
people and also of other people from the 
Continent to their country. That was not 
yet a technical diffusion, and it was to be 
hoped that they would see this technical 
diffusion shortly, and that British people 
would come to Holland to discuss problems. 

Dr. Freeth was a very peculiar particle in 


the system. He was a marked particle. He | 


was very well known in the different 
countries, and especially in Holland. He 
had studied in Leyden. He knew the 
Dutch language well. He also knew 
France and Germany. He was really a 
peculiar human particle. If they had a 
catalyst system, as in fluidisation, he would 
say that he was an active centre. One could 
also say that he was a tracer. 

Professor H. I. Waterman said that he 
would like to add a few words to those of 
Dr. Vlugter. Dr. Vlugter was the presi- 
dent of the Group of Chemical Engineers 
of the Royal Institute in The Hague, and 
he was the president of the Engineers’ 
Group of the Netherlands Chemical 
Society. They had joint meetings and acted 
together, so that what his colleague had 
said was also what he would have said. 


Language Studied 

Dr. Freeth had introduced several scien- 
tists from Imperial Chemical Industries to 
Holland. Many years ago Dr. Freeth had 
told him that he proposed to send some 
people to their laboratories, but on condi- 
tion that they did not talk English with 
them and that they must learn the Dutch 
language. Several years ago he had been 
asked to visit the LC.I. laboratories and 
explain how the Society was started and 
how it worked, and had found that the 
Dutch language was known by many of 
L.C.1.’s scientific workers. 

In Britain and in Holland they all knew 
of the importance of research in chemical 
engineering. Development, which was 
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equally important, came later. 
were seeing what chemical engineering 
really was. In this respect, Holland and 
England could work together, because they 
had the same interests. Sometimes they 
had worked also against one another, but 
often they had been united, and he hoped 
to see them become further united. 

They had now sponsored a chemical en- 
gineering international journal, which was 
edited and printed in London, and he hoped 
that it would grow and expand. He hoped 
to see the future development of their joint 
work in chemical engineering science. 


Now they 


The President’s Confession 

The president of the Society of Chemical 
Industry, Mr. John Rogers, O.B.E., chair- 
man of Imperial Chemical Industries 
Limited said that he did not quite know 
what fluidisation meant. In the company 
with which he had the honour to be asso- 
ciated, they had some very skilful persons. 
He found that if. he asked for anything he 
could be enlightened. That meant that his 
ignorance was greater than theirs. 

The need for invention and research be- 
ing brought into some practical form had 
been mentioned, so he supposed that all 
this meant that there was some practical 
result. He was still a little bit puzzled, but 
that did not make any difference to him in 
the pleasant duty that he had to perform. 

He wanted to say how grateful they all 
were to the Bakelite Company and to Mr. 
Potter. ‘Bakelite’ was a word, a term, which 
was generic in a way, but somebody at one 
time or another had ventured to introduce 
a word called ‘plastics. He thought 
this quite unnecessary. There were certain 
miserable imitations by other people who 
proceeded to try to make what they thought 
fit to call plastics, but they were all based 
on the old bakelite thing, and one was glad 
to see a company that stood by that old 
name ‘ Bakelite’ and stood up for it. 

They wished all success to the Bakelite 
Company and to Mr. Potter, and wanted to 
thank the Company and Mr. Potter for the 
excellent entertainment. 

While I could not entirely push aside the 
imitators of bakelite, bakelite was advancing 
in its way and was not going to stay 
simply making the old bakelite. It was in 
the foreground of the research people; 
there was investigation in all that field. 

The chairman, Mr. Potter, said he appre- 
ciated personally and on behalf of his com- 


THE CHEMICAL AGE 929 


pany, the very kind remarks of Mr. John 
Rogers. They were happy to be able to 
arrange the entertainment. 

As far as the Chemical Engineering 
Group of the Society of the Chemistry In- 
dustry was concerned, of which he acci- 
dentally happened at the moment to be 
chairman, he would like to say how 
honoured they had been to be asked to be 
the hosts on the occasion of the first con- 
ference on Fluidisation. 

Having looked up Thorpe’s dictionary 
and the rest he was none the wiser about 
fluidisation. All that he could gather was 
that it was an important subject for chemi- 
cal engineers, a matter that was somewhat 
in its infancy and one which, he thought, 
had been well worth while. 

On behalf of his company, they were very 
highly honoured and happy to be able to 
be one of the hosts on the occasion. On 
behalf of those present, particularly the 
Chemical Engineering Group and their 
Dutch colleagues, he thanked the Shell 
organisation for the ‘very lovely cocktail 
party’ they had provided. He was sure 
that everyone appreciated the action they 
took and their kind hospitality. 

Mr. E. le Q. Herbert, general manager of 
Shell, thanked Mr. Potter and said that his 
company were very pleased to be able to 
offer hospitality to guests from overseas and 
British members. 

‘May I also add,’ he said, ‘that in view 
of the nature of our business, we were very 
happy indeed to have the opportunity to 
lubricate the path to this dinner and to 
ensure that there would be no acid reac- 
tion.’ 


Cheese Analysis Standard 


METHODS for the chemical analysis of 
cheese first issued in 1938 have now been 
revised and issued by the British Standards 
Institution as B.S. 770: 1952. The standard 
has been brought up to date by giving a 
modified method for the determination of 
moisture. 

Means of determining nitrogen and the 
measurement of the hydrogen-ion concentra- 
tion with a glass electrode are described, 
while the document also shows how to pre- 
pare the sample and methods for the deter- 
mination of fat and of salt. 

Copies of this standard may be obtained 
from the British Standards Institution, 
24 Victoria Street, London, S.W.1. (2s.) 
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New Industrial Developments 


F Vance socpaniy capital has provided for the 
foundation in Rio de Janeiro of a joint 
stock company, Celanese do Brasil, which 
will manufacture and trade in cellulose, 
cellulose acetate, synthetic fibres, plastics and 
chemical products in general. The new 
enterprise is associated with Celatina, Cela- 
mera and Celoura of Panama. 

In order to finance the building of a fac- 
tory at Cabo Frio, State of Rio, for the 
manufacture of barilla and caustic soda by 
the Solvay process (THE CHEMICAL AGE, 65, 
126), the Brazilian Government has agreed 
to raise the capital of the Compania 
Nacional de Alcalis from £1,000,000 to 
£4,000,000, by Treasury subscriptions. 


Raw Materials Available 


Lime will be obtained from the shell 
deposits of the adjoining lake; salt, by the 
evaporation of sea water, an industry already 
firmly established in the district; and sul- 
phate of ammonia will be supplied by the 
coke ovens of the national steelworks et 
Volta Redonda. The only raw materials to 
be imported will be fuel oil to heat the lime 
furnaces. 

The factory will be designed for an annual 
output of 66,000 tons of barilla, 20,000 tons 
of caustic soda and 22,000 tons of gypsum. 
The Brazilian government will guarantee a 
loan of U.S. $15,000,000 by the International 
Bank to finance purchase of the necessary 
equipment abroad. 

Rapid growth of the Brazilian glass indus- 
try, inaugurated in 1943, has caused a big 
demand for barilla. Imports increased by 
19,723 tons in 1951, to 80,300, and cost the 
country £2,175,280. Imports of caustic 
soda increased by 38,251 tons, to 103,986, 
valued at £8,102,000. 

Approval has been given by the Commit- 
tee for Industrial Development for a project 
by Industria do Celulose do Brasil to trans- 
fer the Snia Viscosa cellulose factory from 
Italy to Sao Paulo. The equipment will be 
allowed to enter Brazil free of customs 
charges and the ccmpany’s capital will be 
raised by £300,000. Of this increase 25 per 
cent will be subscribed by Snia Viscosa. 
First output is estimated at 40,000 tons of 
cellulose annually from eucalyptus wood. 





Brazil’s paper factories imported 131,490 
tons of cellulose, valued at £16,840,000, last 
year, while the average price jumped from 
£47 per ton in 1950 to £128 in 1951. 

Doctor Julius Grant, of London, has 
been visiting Brazil to complete studies for 
the installation of a cellulose factory at Sao 
Paulo. 

A factory tu produce 60,000 tons of super- 
phosphate a year has been inaugurated at 
Santo Andre, Sao Paulo, by the Companhia 
de Superfosfatos e Produtos Quimicas, 
affiliated to the French Kuhlman group. The 
company will manufacture its own sulphuric 
acid, using sulphur from the Kuhlman mines 
in Chile. Companhia Serrano is extracting 
apatite from its deposits at Jacupiranga to 
make superphosphates and mixed fertilisers, 
and Potadubos has installed plant to produce 
potassic fertilisers at Sao Paulo. 

Imports of tartaric and acetic acids will 
in future be licensed for payment in non- 
convertible currencies only, it has been an- 
nounced by the Export-Import Department. 
A firm in Rio Grande do Sul is producing 
approximately 100 tons of tartaric acid from 
wine dregs, but claims to be able to increase 
output provided imports, which amounted to 
some 600 tons in 1951, are restricted. To 
assist the local industry purchases abroad 
will be limited to about 100 tons this year. 

Only one firm is producing technically 
pure acetic acid in Brazil at present, the bulk 
of the output being absorbed for its own 
needs, but other factories will shortly begin 
operating. Imports in 1951 totalled 114 tons. 

Natural tannin imports are now pro- 
hibited, as local production from vegetable 
extracts, which amounts to 26,400 tons 
annually, is considered sufficient for the 
requirements of the tanning industry. 


Adequate for Domestic Needs 


Local production of oxides of lead is also 
reported to be adequate for domestic needs, 
but difficulty is experienced in obtaining the 
necessary raw materials, namely lead ingots 
and scrap, from abroad. Although 790 tons 
entered the country in 1950 and licences wer2 
issued to import 600 tons in 1951, only 46 
tons were allotted to Brazil by the U.S.A. 
in that year. 











tin 
to- 
toc 





ia 


es 


30 
s, 
1e 
ts 
ns 
r2 
16 











21 June 1952 


THE CHEMICAL AGE 


Future of Science & Industry 
Lords Debate Research & Shortage of Technologists 


| gre ssoee- sy of keeping fully abreast with 
scientific developments, the need for bettér 
co-operation between science and industry, 
and how to overcome the shortage of tech- 
nologists were discussed in a two-day debate 
in the House of Lords initiated by Viscount 
Samuel on 11 June. 

Opening the discussion, Lord Samuel, 
leader of the Liberals, asked the Govern- 
ment whether it had any statement to make 
on the use made by industry and agricul- 
ture of the results of scientific research and 
the policy it was proposed to adopt to pro- 
mote the higher education of technologists. 

No country could flourish economically, 
or even te in a position to defend itself 
militarily unless it kept fully abreast with 
the developments of science, declared Lord 
Samuel. Were industry and agriculture 
failing to keep pace with the discoveries and 
inventions of science? he asked, if so, why 
was it, and what were the remedies? Was 
there a shortage of technologists of the 
higher grades and of technicians as well, and, 
if so, how was this to be overcome? 

Before turning to matters of general policy 
Lord Samuel then asked about the proposed 
estatlishment of a British Science Centre in 
London. It was well known that the Royal 
Society and other scientific organisations 
attached much importance to this project. 

It had been stated that a site had already 
been agreed, although its location was re- 
garded as a~ private matter. The late 
president of the Royal Society in a public 
speech said he hoped that the centre would 
be housed in a building worthy to look 
Somerset House in the face. It required no 
perspicacity of a Sherlock Holmes to make a 
guess that in all probability this building 
would te part of the central sector on the 
South Bank. If so, it would contribute to 
what was likely to be the principal contribu- 
tion of the 20th century to the amenities and 
the beauties of London. 


Practical Application Delays 


The first point he would like to raise, con- 
tinued Lord Samuel, was what was known 
to-day as the ‘time-lag’, or the delay which 
too often occurred between a discovery and 
its practical application in this country. 





Britain had been a pioneer in many revolu- 
tionary scientific discoveries, but in practical 
working she had been in some degree sur- 
passed by America and Switzerland. 

Failure of some industries to adapt them- 
selves to new methods was having a harmful 
effect. Agriculture, for example, could pro- 
duce much more with a -fuller use of 
machinery, chemistry, biology, and veterin- 
ary science. 

Solution Difficult 


Overcoming this ‘ time-lag” was, however, 
not so simple, particularly with the present 
labour and equipment restrictions due to 
economic conditions and the defence pro- 
gramme. 

Referring to the shortage of highly trained 
technologists, Lord Samuel quoted the recent 
report (Command 8561) of the Advisory 
Council on Scientific Policy which empha- 
sises ‘... . that every effort should be made 
to increase the supply, with particular em- 
phasis on chemists, chemical engineers, 
mechanical engineers and physicists’. In 
considering this demand for specialists, it 
was essential as a long-term policy to take 
into account not only the needs of the 
Mother country, but also those of the Com- 
monwealth and Colonies. 

There had been considerable controversy 
as to how this shortage could best be over- 
come. Decisions taken now might well 
determine the trend of the development of 
our national system of education. Civilisa- 
tion to-day tended to be too technical and 
materialistic, and there was a widespread 
anxiety about the effect of a wholly tech- 
nical education on young men and women 
during their formative years. Technology 
was an indispensable servant of civilisation 
but it must not be allowed to dominate or 
monopolise. 

Lord Woolton, Lord President of the 
Council, began his reply by referring to the 
Science Centre. A site immediately below 
Waterloo Bridge on the South Bank had 
been reserved by the London County Coun- 
cil, which was the planning authority. No 
assurance could be given as to when the 
centre would come into existence, but he 
would use whatever influence he possessed to 
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ensure that it should be worthy of its noble 
setting. 

If Britain was to retain her position in 
the world she must develop her resources 
and increase her export trade. To do this 
the whole force of scientific research and 
development would have to be used, and he 
appealed for a closer alliance between science 
and industry. There was an abundance of 
knowledge in the country, but what the 
nation needed was the will and opportunity 
to use it. 


Leads in Fundamental Research 


In the sphere of fundamental research 
Britain still led the world, continued Lord 
Woolton, but he was far from satisfied that 
British industry was making sufficient use of 
science or was properly staffed to do so. 
There should be a general review of the 
effectiveness of present arrangements, and 
he had asked the Advisory Council on Scien- 
tific Policy under the chairmanship of Pro- 
fessor Todd, organic chemist of. Cambridge, 
to look into the matter. 

A recent example of fundamental research 
was ‘Terylene’. Although research and 
development had been pressed forward with 
speed and energy by Imperial Chemical 
Industries, Ltd., ‘ Terylene’ was going into 
production faster in the U.S.A., and pro- 
ducts from it were already being made to 
compete with our own textiles in the export 
markets of the world. 

Here it would seem that the main handicap 
was that the construction of a chemical 
plant in Britain takes about twice as long s 
it did before the war. This might well be 
due to delays through material shortages. 
and it was an open question whether it could 
have been avoided. 

With some outstanding exceptions, an 
understanding of the scientific basis of tech- 
nical progress was not regarded as an asset 
in the board-rooms of British industry, and 
industrialists should give the matter fresh 
consideration. To compete with America 
and other countries Britain must employ 
first-class technologists and offer them the 
necessary salary, prospects and _ responsi- 
bility. Steps must be taken to train an officer 
class for industry, and he hoped British 
industry would increasingly give every 
opportunity for men and women to progress 
and be elected to the board without regard 
to their financial interest in the concern. 

In conclusion Lord Woolton said that he 
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cBuld not hold out any hopes of an imme- 
diate and dramatic increase in facilities for 
the training of higher technologists and 
made a statement of the Government’s views 
which was also given by the Chancellor of 
the Exchequer at the same time in the House 
of Commons, as follows :— 

‘The Government consider that a most 
important means of increasing productivity 
in industry is to improve facilities for higher 
technological education. They are con- 
vinced that this can best be done by build- 
ing up at least one institution of university 
rank devoted predominantly to the teaching 
and study of the various forms of techno- 
logy. We are, therefore, urgently exploring 
the practical: possibilities as to the best way 
of doing this. 

“The Government fully recognises the 
important contribution which technical col- 
leges could make to higher technological 
education. Details of our proposals for 
making improved financial assistance avail- 
able for selected colleges and courses therein 
will be announced shortly by the Minister of 
Education. We do not, however, propose to 
establish a non-teaching, award-making body 
under the title of the Royal College of 
Technology ’ 

Referring to the need for additional scien- 
tists and technologists, Viscount Hall said 
that the report of the Committee on Scienti- 
fic Manpower showed that in 1949-50 the 
number of American university degrees 
awarded in science and technology was 
110,000. In Britain the corresponding total 
was 14,000. Even allowing for the differ- 
ence in the labour forces and in the sizes 
of the two countries, this meant that 
America was turning out and employing 
three times as many scientists and _tech- 
nicians as this country. 


Not Facing Problems 


Many universities, continued Lord Hall, 
were not facing up to modern problems, 
they should give more places to scientists, 
technologists, and technicians. The Gov- 
ernment should raise the status of some of 
the technical colleges to that of a university. 
Technological education would then na 
longer be regarded as the poor relation of 
our educational system. British trade 
unions had no desire to apply American 
methods in their entirety to British industry, 
nevertheless, they were insisting on the need 
for modernisation and equipment. 
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Viscount Waverley spoke in favour of the 
establishment in Britain of one or more 
institutions comparable with the Massa- 
chusetts Institute of Technology. A selec- 
tion should be made of some of the best 
and most promising technical colleges on a 
good geographical basis, they should be 
raised to university level and linked with the 
existing universities. He was concerned at 
the increasing shortage of men willing to 
teach science. More attention, he considered, 
should be given to research at the develop- 
ment stage, and he concluded by emphasis- 
ing the need for better facilities for dis- 
seminating knowledge already gained. It 
was the height of folly to spend large sums 
of money and devote the energies of num- 
bers of highly-trained people to finding out 
things which could be practically applied 
with great advantage te the whole commun- 
ity, and then fail to provide the people who 
had the will and the opportunity to inform 
themselves as to how all that could best be 
done. 

Lord Brabazon said that we were not get 
ting for the money expended the right 
proportion of people following up from 
technician to technologist, and then to 
scientist. Many boys being educated to-day, 
anxious to provide for their families, were 
taking at 17 years smaller jobs rather than 
remaining for the other two or three years’ 
education which would give them a more 
important part to play in industry. Industry, 
firm by firm, should give a guarantee that 
they would take a certain proportion of these 
boys from the technical colleges. 


Absurd Anomaly 


Referring to the financing of research 
projects, Lord Crook, who pleaded that he 
was no financial expert, raised an interesting 
point with regard to the system of Votes. 
In the case of the DSIR money not used by 
the end of the year for which the Vote was 
given, was money lost in respect of the pro- 
ject concerned. Building of large plant, vast 
tanks or machines must take a time which it 
was impossible to declare definitely. It 
seemed therefore absurd that money could 
not be carried over from an annual budget- 
ary amount in order to facilitate this 
construction in some way. 

The Earl of MHalsbury emphasised 
that the DSIR was a sort of cement 
which united the free research of the 
universities and the directed research of 
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industry. It must not be allowed to mark 
time by failure to provide it with the modest 
marginal sums required. 

Lord Wise was the opening speaker when 
the debate was resumed on 12 June, and said 
he regretted that rather scant reference had 
been made to the connection between science 
and agriculture. Farmers have always been 
apt to be slow to adopt new methods, but 
tremendous strides have been made in the 
last 10 or 20 years. Every effort should be 
made to stamp out foot-and-mouth disease 
and fowl pest and the scientific advisers of 
the Government should be brought into the 
operation. 

An Ernest Hope 


Lord Stamp said that it was earnestly to 
be hoped that the present scarcity of 
teachers in technology would be reduced by 
the time the new institute which the Govern- 
ment envisaged came into operation. For 
the time being there would have to be reli- 
ance on strengthening and expanding the 
existing university departments and institutes 
and improving the standard of teaching in 
higher technology. 

The first priority was to find scientists of 
front rank, declared the Bishop of Coventry. 
These could not be got without the prestige 
of a university, and without the kind of 
independence which was given by university 
standing. The new technical university 
should, he suggested, be built in an industrial 
centre rather than in London and should 
include short courses of six months or one 
year for all sorts and conditions of men 
seconded from industry; such as _ shop- 
stewards, foremen, and junior management. 

Lord Webb-Johnson said he rejoiced in 
the Government’s decision that there should 
be a complete and independent college of 
technology. If this institute was to be a 
success, it must have complete freedom in 
administration, and finance, and academic- 
ally. There was no reason why those who 
embarked on a career in technology should 
not be held in just as high esteem as one 
with classical or other education. 

If industry and agriculture were to take 
advantage of all that science could offer it 
would mean the experditure of large sums 
of money, said Lord Falmouth. This was 
clearly impossible so long as the present 
crippling taxation of industry persisted. 

Lord Sempill said that unless action were 
taken to ensure that scientists received 
remuneration at least equal to those who 








934 THE CHEMICAL AGE 


administered the national industries—now it 
was two to three times less—there would 
be no professors to carry forward that scien- 
tific work to which Britain had made such 
a contribution. 

The uselessness of railing against the evils 
of specialisation without suggesting a remedy 
was deplored by Earl Wavell. He had 
always found that the first-class mind, what- 
ever it might be trained for, always acquired 
wide interests and embraced other subjects 
in its leisure hours. A solution he proposed 
was for two-thirds of those graduates who 
obtained a second-class honours degree to 
read science and for a university to grant 
more often a mixed honour degree course. 


Strenuous Thinking Needed 


It would seem that the time had come, 
concluded Earl Wavell, when the universi- 
ties must do some strenuous thinking, and 
perhaps adapt their constitutions to meeting 
the new needs, and ensuring a supply of 
scientists to sustain Britain’s position in the 
world while at the same time preserving her 
classical and liberal traditions of learning. 

Lord Cherwell, Paymaster-General, said 
that if things developed as he would like 
and there were a number of technological 
universities, the University Grants Commit- 
tee might be overburdened. But they were 
to start with one, and he was anxious it 
should be under that committee to empha- 
sise and make certain that it was regarded 
as a university. It was essential that the 
first technological university should have 
complete freedom, and have all the same 
rights as other universities. It would be 
similar in many ways to the Massachusetts 
Institute of Technology or Charlottenburg, 
but how best to achieve what was wanted 
was very much under discussion. 

Nuclear energy, continued Lord Cherwell, 
had now been in use for about six or seven 
years and the original wild forecasts had 
not come to pass. Prospects were, how- 
ever, really improving. No one claimed 
that it would be cheaper than ordinary 
energy from coal, all it would be able to 
do in the foreseable future, would be to 
replace some of the ordinary fuel in use 
to-day. 

Lord Cherwell went on to talk at large 
about the problems of applying nuclear 
energy to industry, the high capital costs of 
nuclear reactors, and the limited availability 
of the uranium and thorium required. 
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There were extraordinary technical diffi- 
culties, and Britain was fortunate in having 
Sir Christopher Hinton, one of the greatest 
engineers in the country, and Sir John Cock- 
croft, one of the outstanding physicists, co- 
operating in an endeavour to produce a 
breeder reactor. One day, if it was ever 
learned how to make hydrogen coalesce into 
helium, then heat would be a drug on the 
market. 

All these things were a long way off and 
required the highest skill in applied physics 


or technology. The present was a singularly. 


appropriate moment to debate how they were 
to teach technology and get a large number 
of highly skilled people able to apply them- 
selves to these problems and solve them. 

Referring to a question on the freer move- 
ment of scientists, Lord Cherwell concluded 
by saying that there was a grave disadvan- 
tage in the freedom of scientists to move 
between Government service, industry, and 
the universities. If there were men who had 
been dealing with most secret matters in 
Government service it was by no means 
desirable they should -go to industry, and 
perhaps abroad, carrying that knowledge 
with them. 


Plastics Industry Education 


MONIES to be made available or author- 
ised for expenditure during 1952 have been 
announced by the Trustees of the Plastics 
Industry Education Fund. 

An award of £1,000 is to be made avail- 
able for 10 training grants for students; 
£1,000 for the revision and re-printing of 
four of the series of technical monographs 
originally published by the Plastics Institute; 
and £100 for travelling and educational ex- 
penses for apprentices attending recognised 
technical colleges. 

For the purchase of text books for the 
libraries of local sections of the Plastics 
Institute £200 is allocated, while a special 
donation of the same amount is made to 
establish a library for the newly-formed 
South Wales and Monmouth Section. 

It has also been agreed to allot £1,250 
for the purchase of capital equipment for 
technical colleges during 1952. The Trustees 
have asked the institute to make specific 
recommendations concerning the equipment 
to be purchased and the colleges which will 
be benefited. 
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Ion Exchange in Metallurgical 
' Waste Problems 


by F. X. McGARVEY 
(Rohm & Hass Co., Philadelphia, Penn.) 


| now exchange techniques have been em- 
ployed successfully in the solution of 
certain metallurgical waste problems. The 
exchangers have been particularly successful 
as concentrators of metals from dilute solu- 
tions. Their use gives an economical and 
effective method for the elimination of 
dilute wastes which are especially difficult 
to handle by conventional precipitation, and 
settling, and filtration techniques. In certain 
cases ion exchange resins may purify such 
objectionable industry wastes as hydro- 
chloric pickle acids. 

Ion exchange resins are solid, insoluble, 
cross-linked poly-electrolytes. Their pro- 
perty of insolubility is essential to their use 
in many industrial applications. The 
different types of ion exchange resins may 
be characterised by analogy to common 
electrolytes. For example, strong acid 
cation exchange resins contain sulphonic 
acid groups attached to a resinous three 
dimensional network. Amberlites IR-112 
or IR-120 are examples of resins of this 
type. In the hydrogen or acid form, these 
resins have the properties of insoluble sul- 
phuric acid. In the sodium form, the Solid 
electrolyte is similar to sodium sulphate. 


Further Comparisons 

This comparison of chemical characteris- 
tics may be extended to all types of exchan- 
gers. Amberlite IRC-50, a __ typical 
carboxylic exchanger, has chemical proper- 
ties similar to acetic acid or sodium acetate. 
Strong base anion exchangers may be com- 
pared to sodium hydroxide or sodium chlor- 
ide. Amberlites IRA-400 and IRA-410 are 
examples of strong base exchangers. Weak 
base exchange resins such as Amberlite 
IR-4B and IR-45 may be compared with 
polyamines or ammonia with respect to their 
chemical properties. 

The analogy with soluble salts cannot be 
extended beyond qualitative chemical pro- 
perties. The theory of ion exchange 
equilibria is closely related to the thermo- 
dynamics of two phase systems. Efforts to 
derive a consistent theory of ion exchange 
reactions are advancing rapidly. The kine- 
tics of ion exchange operations have been 


investigated for a wide variety of conditions. 
Recent studies by Bliss and Selke™™ are 
particularly significant for waste recovery 
where copper ions are present. ; 

The application of ion exchange resins to 
metallurgical waste disposal has _ been 
studied extensively. Exchangers have shown 
considerable promise in the solution of two 
aspects of these problems. Frequently, 
large volumes of solution must be processed 
in order to remove small quantities of toxic 
metals. These solutions are found com- 
monly in the plating waste. After the rinse 
steps, ion exchange resins provide a con- 
venient method for concentrating these 
metals. Ion exchange has also been success- 
ful in the reclamation of potential waste 
solutions such as pickle acids. In this appli- 
cation, the exchangers remove contaminating 
ions in order to keep the solution fresh for 
continual pickling. 

Theory of Operation 

Ion exchange resin beds may be used as 
concentration media which reduce the 
volume of solution to be handled for con- 
vential disposal or recovery processes. Let 
us suppose that a solution contains a metal- 
lic ion at a concentration, C;. This solution 
is passed through an ion exchange bed which 
contains an exchanger with capacity Q for 
this ion. Resin capacity is directly related 
to concentration of exchange groups on the 
resin and may be viewed as the maximum 
concentration which the influent ion may 
attain by contact with the resin. In other 
words, 

ES Se ae ener enor (1) 

The maximum degree of concentration 
attainable in a single pass through an ion 
exchange bed may be defined as :— 

Q 
R= — ».. See 
e 

In a concentration process it is desirable 
to obtain a maximum value for R. The 
ideal case for the ion exchange concentrator 
may be seen in Fig. 1, where schematic 
elution curves are given for a totally efficient, 
instantaneous regeneration. Based on total 
utilisation of capacity. the degree of concen- 
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tration may be estimated as follows: — 
Ci Vi = QV: = CV; ee ee eeeserceces (3) 
By substitution from equation 3, it may 
be noted that 
Vi 


Rp is defined in terms of influent and re- 
generant volumes. 


Co>Q Co=Q Co <Q 
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Fig. 1 
For the idealised cases shown in Fig. }, 
the ratios have been estimated in Table I. 


TABLE I 
Idealised Concentration Coefficients for Ion Exchange 
Processes 


Ci=0.01 Q=2 
Case Co Vv Vr R__ Efficiency 
A 4 200 400 1 
B 2 200 1 200 100 
Cc 1 200 2 100 100 
D 0.5 200 4 50 100 
Per cent 


In the actual case, sharp elution curves 
are almost never obtained. The exchange 
fronts are rounded due to dilution in the 
void spaces, diffusion controlled reactions, 
unfavourable equilibriums, and _ irregular 
flow patterns. Fig. 2 describes the schem- 
atic curves which approach the actual cases. 
Two examples are shown. Case A is typical 
of regeneration of divalent cations from a 
sulphonic acid cation exchange resin. Case 
B shows a curve for the elution of a cation 
which has a high affinity for the exchanger. 

The regeneration of an ion exchange 
resin bed which has been exhausted with a 
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mixture of cations should be expected to 
show similar effects. The degree of concen- 
tration of an- individual ion would be 
affected in proportion to the ratio of capacity 
utilised by that ion to the total capacity 
of the exchanger. The maximum concen- 
tration factor would then become :— 
Q 
ig i Reo sins iacds i vateuevelassdsvons (5) 
Ci 
A linear relationship between R: and 
Q:/Q would be predicted and the degree of 
concentration of the individual ion will de- 
crease as the ratio of individual ion to total 
ion decreases. 


TYPICAL DIFFICULT 
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The table below (Table 2) summarises the 
capacity value, or Cmax of commercially 
available ion exchange resins for several 
common metals. 

The relationship between concentration 
efficiency and influent concentration has 
been plotted in Fig. 3. These curves are 
useful in determining the possible success in 
any ion exchange concentrating process. In 
Fig. 4 these principles are tested with actual 
data. At high concentration of influent 
ions, the curves for copper and zinc approach 
the theoretical line for IR-120. In dilute 
solution, the proportion of interfering 
cations increases and the capacity is thereby 
reduced. The degree of concentration can- 
not become greater than 1,000 under the 
conditions studied. A comparison between 


TABLE Il 
Capacity of Ton Exchange Resins for Common Metals (in p.p.m.) 


Cation Exchange Resins 





Metal IR-120 TR-112 
ieee 46,000 30,000 
art. 40,000 26,000 
cart. 63,400 41,200 
fart. 65,400 42,500 
Pott. 207,000 135,000 
Sntt. 118,000 77,200 
Nit+ . 58,600 38,100 
Gott .. 59,000 "300 
oe ii 35,200 k 

Fe +++ 37,300 24,200 


nion Exchange Resins 





IRC-50 IRA-410 IR-45 
69,000 — _ 

,000 _ — 
95,000 -- —_ 
98,000(?) Cap. as Zincate Cap. as Zincate 
310,000(7) Cap. as Plumbate Cap. as Plumbate 
78,000(7) Cap. as Stannate Cap. as Stannate 

8,000 _ -- 
ti = 

on 63,800 81,000 

28,500 —_— 


56,000(? = a 
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concentration efficiency during exhaustion 
and during regeneration is given in Fig. 5. 
The influence of recycles upon degree of 
concentration should be noted in the case of 
the zinc studies. 

Concentration of electrolyte in dilute solu- 
tion can be accomplished successfully by ion 
exchange if the following rules are obeyed: 

1. Strength of regenerant should be at 
least as high as the apparent concentration of 
the exchanger. For example, Amberlite IR- 
120 should be regenerated with at least 2N 
(10 per cent) acid or salt. Fully exhausted 
IRC-50 may require 4N (20 per cent) for 
maximum efficiency. 

2. Recycling of regenerant may serve to 
increase the degree of concentration. Re- 
cycle of the latter portion of regenerants are 
particularly effective for exchange reactions 
where considerable excess regenerant may be 
required. 

3. In cases where low leakage values are 
desired in the effluent during the exhaustion 
cycle, countercurrent operation is recom- 
mended. 
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4. Complexing of ion or utilisation of an 
amphoteric property may be effective in 
some cases. 

5. Care must be exercised-that the solu- 
bility of a component is not exceeded during 
regeneration, at least not to the extent that 
precipitation takes place in the bed. 

In the following sections, examples of the 
use of ion exchange to concentrate various 
metals are discussed. Field and laboratory 
data are reviewed. 
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Copper and Brass Pickles Rinses 


Interest in the elimination and recovery of 
copper, zinc, and chromium from copper 
and brass pickling operations has been high 
for many years. Surveys of contamination 
from many mills have been completed in 
Connecticut (1) and, surprisingly enough, 
have shown that 90 per cent of the metals 
enter the waste streams during the re-using 
operation after the pickling step. Losses 
in copper and zinc were reported to be 1,000- 
1,500 tons per year in single mills. Natur- 
ally, these rinse waters are quite dilute and 
provide an opportunity for ion exchange 
concentrating procedures. 

Typical analyses from a grab sampling 
procedure are shown in Tables IiI and IV. 
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TABLE Ill 
Analysis of Copper Rinse Waters 


Parts per million (estimated average flow rate per tank=20 gal./min.) Calcium (as 
Sample 20, Copper Zinc Nickel pH CaCO, 
A-1 624 73.7 iS 0. 2.0 56 
A-2 58.9 13.0 1.0 0.5 2.7 56 
A-3 46.6 39.9 0.8 0.7 3.0 56 
A-4 12.3 18.6 LZ 0.7 3.7 56 
A-5 - es és 264.0 41.9 13.0? 0.6 2.4 56 
A-6 “3 v as 135.0 24.9 1.0 0.5 2.7 56 
Average. . i oy 190 
1 Titration to methyl orange end-point. 
2 Includes 10 p.p.m. Zn added. 
TABLE IV 
Brass Mill Rinse Waters 
Parts per million (measured flow rate range = 57 to 75 gal./min.) 
Hardness crt 

Sample H,SO? Copper Zinc Nickel a a pH (as CaCOQs) 
W-l a. a 613 4.4 8.3 0.3 0 2.1 56 — 
W-2 - sé 608 4.8 8.4 0.3 0 2.15 56 _ 
Ww-3 +d Se 775 4.8 6.6 0.5 0.9 2.05 56 — 
Ww-4 is an 618 4.3 2.6 0.5 0.9 2.1 56 
W-5 Sr ka 684 4.5 5.9 0.5 0.9 2.1 56 — 
W-6 re ‘Ss 73 17.8? 8.98 0.1 20.44 3.0 56 1.6 
W-7 ae os 154 18.7? 10.7% 0.0 21.94 2.6 56 0.4 

503 8.5 7.4 0.3 0.3 — 56 0.3 


1 To methyl orange end-point. 
* Includes 15 p.p.m. Cu added. 
* Includes 10 p.p.m. Zn added. 
* Includes 15 p.p.m. Crt+++ added. 


These samples were used in a series of 
experimental runs in co-operation with the 
American Brass Company”. These studies 
yielded results similar to those predicted 
from theory. The resin beds proved to be 
effective concentrating agents. Ideal con- 
centration could not be obtained due to the 
diluting effect of competing ions, namely 
calcium and magnesium, which markedly re- 
duced the capacity of the bed for a copper 
breakthrough. Recent work by Bliss and 
Haggerty® have indicated that this particular 
effect may be minimised by increasing the 
bed depth. 


Concentration efficiency of these runs ar2 
summarised in Table V for both the exhaus- 
tion and regeneration steps. 


TABLE V 
Exhaustion Concentration = of Amberlite IR-120 
for Cu 


Cug100 Cu Capacity Cur Aver, Cu 





Sample M+ + p.p.m. p.p.m. Reg. Reg. 
Cu Cus Conc., 
Per cent 

A-1 67 73.7 33,400 454 0.4 62.4 
A-4 33 18.6 10,500 563 0.28 150.0 
w-3 9.8 4.8 2,470 513 0.06 125.0 
W-5 93-45 & 890 0.11 245.0 
W-6 46 17.8 14,400 810 0.34 191 
W-7 35.5 18.7 10,600 566 0.28 157 
W-7 18.0 18.7 14,700 788 0.17 91 


These concentration ratios indicate that 
ion exchange has played an important réle 
in the solution of this problem. This tech- 
nique has provided a means for treatment of 
large volumes of dilute water with complete 
elimination of copper and zinc. Some leak- 


age of unionised chromium has been ob- 
served. This problem is now under active 
study at Yale’. 


A practical approach to this problem has 
been examined which employs pickle acid 
make-up as the regenerant. This spent re- 
generant is charged to a pickle acid recovery 
process which employs the electrolytic depo- 
sition of copper. Surveys indicate that 
sufficient pickle acid make-up is required to 
provide all the acid needed for regenerant. 
If the regenerant acid required is greater than 
the make-up acid, the spent regenerant may 
be recycled to acid storage. By this pro- 
cess the cost of regeneration may be partially 
eliminated and an economical recovery of 
metals accomplished. Plant scale equip- 
ment will be designed in the near future for 
this process. 


Copper has been recovered commercially 
by ion exchange from wastes resulting from 
several textile industries. The cupro-ammo- 
nium salts which are produced in the Bem- 
berg rayon process are ideal for ion ex- 
change processing. Amberlite IRC-50, a 
carboxylic resin, has been used successfully 
in this application due to its high capacity in 
alkaline solution. In Germany, a plant was 
operated before and during the war which 
recovered as much as fifteen tons of copper 
per day”. Wofatit C, a synthetic resinous 
exchange produced in Germany, was em- 
ployed in these early plants. 
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Zinc Recovery 


The ion exchange chemistry of zinc is simi- 
lar to copper. Large quantities of zinc occur 
in brass pickling solution, where it may be 
removed by the process described. Another 
interesting zinc waste arises from the textile 
industry, where it is used in viscose 1ayon 
spinning liquors. These solutions are large 
in volume and generally contain 250-1,000 
p.p.m. (as Zn) of zine sulphate, 1,200-1,500 
p.p.m. (as H:SO,) of sulphuric acid, and 
5,000-15,000 p.p.m. as (Na2SO,) of sodium 
sulphate. Elimination and possible recov- 
ery of zinc and sulphuric acid is desired. 
Lime neutralisers are rapidly fouled with 
gelatinous precipitate of zinc in the filter bed. 

Amberlite IR-120 has been used to con- 
centrate these zinc solutions. Sodium sul- 
phate was used as regenerant. The concen- 
tration efficiency for this process is given in 
Table VI. 


— 


TABLE VI 


Concentration Efficiency of IR-120 for Zinc 
Zn, Capacity Znr Aver. Zn 


Sample p.p.m.  p.p.m,. Reg. — Reg. 
Zns Conc., Zns 
Zn 
B 269 21,000 116.0 28,700 107 
Cc 720 15,600 21.6 57,000 79 
D 487 23,500 47.3 77,700 156 


The etfect of 1egenerant recycles on re- 
generation efficiency and zinc concentration 
in regenerant is shown in Table VII. 

TABLE VII 
Regeneration Efficiences as a Function of Recycle Zinc 
»/ > 


ontent 


Per cent ZnSO, Per cent Zin Combined 


Run in Reg. Recovered ZnSO, in Reg., 
Per cent 
B 0 93 2.87 
Cc 2.87 91 4.7 
D 5.7- 79 7.77 


* 20 per cent sodium chloride solution was used for these 
runs. 


These studies indicate that zinc may be 
removed completely from textile wastes by 
ion exchange. By recycling of regenerants, 
5 per cent concentration of zinc sulphate was 
obtained in 20 per cent regenerant solution. 
This value appears to be a maximum for 
the system, since ineffective regeneration 
would result if greater concentration of zinc 
were present in the regenerant. 
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Chromium and Chromates 


Chromium is a very common metal in 
both plating rinse waters, anodising baths, 
and in pickle tanks where chromium is used 
for bright dipping. Its chemistry is com- 
plex, due to a variety of valence states—its 
ability to form undissociated co-ordinated 
compounds adding to the problem. 

Bliss** and Tyler” have examined the 
problem of chromium in the brass mill 
waste. Although modern cation exchange 
resins such as IR-120 are resistant to the 
oxidising properties of chromic acid, com- 
plete removal of chromium is rarely ob- 
tained with these resins. The ‘ green’ form 
of chromium salts is quite undissociated and 
can be removed by exchanger only after pre- 
treatment to convert them to the ‘ violet 
form. Pre-aging and heating of the solution 
to 150°F. will almost completely convert 
these salts to the dissociated forms. Efforts 
to de-ionise potassium chromate solution 
have been reported by Bloodgood’. 

Strong base anion exchange resins provide 
a procedure for treating chromium-contamin 
ated solution. By oxidation of chromium 
salts to chromate, a fairly stable state may 
be obtained. The chromates may be re- 
moved from neutral or basic solutions by a 
process of anion interchange. The follow- 
ing equations illustrate this method: 


2RCI Na,CrO, —R,CrO, + 2NaCl 
R,SO, + CrO, —R,CrO, +-SO, 
2ROH + Na,CrO,———>R,,CrO, + 2NaOH 


Amberlite IRA-410 or XE-98 were regen- 
erated with sodium sulphate or sodium 
hydroxide. Sodium hydroxide was by far 
the best .regenerant. Leakage occurred 
when sulphate was used. In Table VIII, the 
concentration efficiency of this exchange 
process is shown. 

For effective operation, the solution is 
usually passed through a bed of cation ex- 
changer in the hydrogen cycle. The solu- 
tion may then be degassed if sufficient ven- 
tilation is available and the residual cyanide 
in solution picked up on a second bed con- 
taining Amberlite IRA-400 or IRA-410. 
Since this treated water will be of high 


TABLE VIII 
Concentration Efficiencies of Strong a for Chromates 
Chromate Resin Cap. CrO7“r cro, Regenerant 2/ft.. of 
Resin p.p.m.as CrO, p.p.m. Cro. — Reg. 10 per cent Reg 
CrOys CrO3s 

IRA-410 ; 500 27,200 54.5 10 10 Ib. Na,SO,/ft. 
IRA-410 : 500 40,500 81.0 19 10 Ib. Na,SO,/ft.* 
XE-98 - ite 500 33,400 66.8 20 10 Ib. Na,SO,/ft.* 
XE-98 _ 500 50,500 101.0 24 10 Ib. Na,SO, 'ft.* 
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quality, free of impurities, it may be re- 
cycled to the processing step which will 
reduce costs. Frequently, the cost of ex- 
change may be reduced by the savings in 
water cost. In addition, good control can 
be placed on water quality which is desirable 
for silver plating operation. 
(To be continued) 


APPENDIX 
Svmbols 
Ci Influent concentration. 
Co Concentration of regenerant 
Q — Capacity of exchanger. 
Q, — Capacity of exchanger in competitive system 
Re — Concentration efficiency, exhaustion step 
Rr — Concentration efficiency, regeneration step 
VV, Volume treated 
V; Volume of exchanger 
V Volume of regenerant 
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Editor's Note: 

This paper was presented at the Seventh 
Industrial Waste Conference held at Purdue 
University, Lafayette, Indiana, 7-9 May. The 
Editor is indebted to the organisers of the 
conference and to Mr. McGarvey for 
permission to publish it. The remainder 
will be published in our next issue. Alto- 
gether more than 40 papers were read and 
these will be published by the University in 
the proceedings. 





Canadian Titanium Ore Project 
A total of 2.859,000 tons of titanium ore. 
averaging 30.84 per cent titanium oxide, has 
been estimated on the property of the Titan- 
ium Development Corp., according é a 
report by A. J. Hough, mining geologist. 
The property is located at Ivry, some 60 
miles north of Montreal. Development 
work in the past few months has indicated 

that ore extends to a depth of 300 ft. 
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Petrochemicals, Ltd. 


General Reorganisations Planned 


HE resignation of the two managing 

directors of Petrochemicals, Ltd., the 
£10.000,000 chemicals-from-oil concern, was 
announced on 16 June. The directors, Dr 
Georg Tugendhat and Dr. Franz Kind, who 
are both Austrian born, have played a 
principal part in building up the technical 
side of the company. Dr. Tugendhat is also 
resigning from the board with effect from 
30 June. 

All plant has now been in satisfactory 
operation since October of last year, and 
it is considered by the board that the stage 
has now been reached where a change in 
the type of management is advisable. Quali- 
fications of both the directors were mainly 
technical, whereas the present situation of 
the company required administrative ability. 

Petrochemicals, formed in 1945 to pro- 
duce hydrocarbons from gas oil, has 
encountered a number of difficulties since 
its inception. In May. 1950, Sir Robert 
Renwick, director of many industrial com- 
panies. was appointed chairman at the 
request of the Finance Corporation for 
Industry and Robert Benson, Lonsdale and 
Co., merchant bankers. These two institu- 
tions supplied most of the £7,750,000 for 
the company’s development. 

Cost of constructing the plant on the 
700-acre site at Partington, near Man- 
chester, greatly exceeded the estimates, while 
heavy running-in losses were incurred by 
constructional delays in bringing the plant 
into full operation. 

Nevertheless, in his report in August 
1950. the chairman stated that the serious 
position of the company was not wholly 
due to increased costs» and unforeseen 
difficulties in designing, erecting, and bring- 
ing the plant into operation, and the board 
and management accepted its full share of 
responsibility. 

The last accounts, as at 30 June, 1951, 
showed a debit balance of just over 
£2,000.000, and since then a _ further 
£1,000.000 has been advanced by the FCI. 

Dr. Tugendhat and Dr. Kind became 
joint managing directors of Petrochemicals 
in 1946. From 1 October, 1948, they were 
entitled to share £15,000 a year, plus a 
share of the profits. for a period of seven 
years. No statement as regards compensa- 
tion has so far been made by the company. 
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Canada’s Record 1951 Chemical Output 


Expansion of Chemical Industry Planned 


RODUCTION of chemicals and allied 

products in Canada soared about 17 per 
cent in value in 1951 to a record total of 
$759,000,000 according to preliminary figures 
compiled by the Dominion Bureau of Statis- 
tics. This total was double the correspond- 
ing figure for 1946 and about five times the 
pre-war high level of $159,000,000 in 1939. 
Higher prices for chemicals and chemical 
products, of course,-accounted for a substan- 
tial share of the gains in output values in 
recent years, but in terms of physical volume 
it appears that the gain in 1951 compared 
with 1950 was about 6 per cent and with 
1939 about 140 per cent. 


Tremendous Expansion Projected 


Tremendous expansion is at present under- 
way or projected in the near future in the 
chemical and allied industries. The bureau's 
forecast of expenditures on capital equip- 
ment in Canada in 1952 indicates that 
$100,000,000 will be spent on new buildings 
and equipment for these industries. How- 
ever, the total proposed new investment is 
probably nearly twice as much, as more 
than a year will be required to complete 
most of the major projects. 

All but one of the industries in the chemi- 
cals and allied group showed substantial 
gains in output value in 1951 compared with 
the previous year. The percentage increases 
were as follows—coal tar distillation, 13.6; 
heavy chemicals, 38.8; compressed gases. 
15.7; fertilisers, 9.0; medicinals and pharma 
ceuticals, 13.3; paints and varnishes, 10.4: 
soaps and cleaning preparations, 8.0; toilet 
preparations, 1.6; inks, 0.7; vegetable oils. 
21.7; adhesives, 14.9; primary plastics, 27.5; 
miscellaneous chemical products, 23.3. 

In the entire group there were 1,036 plants 
in 1951 with approximately 44,000 employ- 
ees and an agregate pay roll of $126,000,000. 
The 518 works in Ontario accounted for 58 
per cent of the production and 51 per cent 
of the employees, and the 333 establishments 
in Quebec accounted for 30 per cent of the 
total output and 38 per cent of the workers. 

Exports of chemicals and allied products 
again showed a substantial increase, the 
value in 1951 amounting to $131,000,009 
compared with $100,000,000 in 1950 and 


“with $71,000,000 in 1949. Gains were quite 


general throughout the list of items except 
for nitrogen fertilisers for which there was 
a decline of about 9 per cent. Fertilisers. 
however, at $35,700,000 accounted for 27 
per cent of the total export shipments. 
Sodium compounds totalled $9,700,000; 
polystyrene, $6,600,000; synthetic resins, 
$3,500,000; acids, $5,800,000; medicinals in- 
cluding penicillin and streptomycin, 
$5,500,000; and calcium compounds, 
$2,700,000. Exports to the United States 
amounted to $67,000,000 or nearly 52 per 
cent of the total shipped abroad. 


Imports rose about 28 per cent to 
$191,800,000 with substantial gains again in 
all of the principal classes. Drugs and 
pharmaceuticals increased 20 per cent to 
$22,000,000; pigments and paints jumped 14 
per cent to $21,000,000; dyeing and tanning 
materials 7 per cent to $14,000,000; inorganic 
chemicals 16 per cent to $27,000,000 and 
miscellaneous chemicals 28 per cent to 
$78.000.000. About 86 per cent of the im- 
ports in 1951 came from the U.S.A. and 8.4 
per cent from the United Kingdom; Ger- 
many. Switzerland and France were the 
other principal suppliers. 


B.S. For Graduated Flasks 


A NEW British Standard (B.S. 1792: 1952) 
has been prepared to cover a range of one- 
mark graduated flasks suitable for ordinary 
laboratory requirements. This specifies ten 
sizes of flask from 5 ml. to 2,000 ml. capa- 
city. and gives full dimensions but, in 
accordance with current practice in British 
Standards for volumetric glassware, lists 
only the essential ones as mandatory, the 
remainder being given for the guidance of 
manufacturers. It also includes a standard 
method for the determination of capacity 
and lists two classes of tolerances for this. 
It specifies requirements for material, con- 
struction, stability and graduation, and in- 
cludes alternative shapes of neck suitable 
for stoppers of ground glass or plastics. 
Copies of the standard may be obtained 
from the British Standards Institution, 
24 Victoria Street, London, S.W.1. = (2s.) 
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CHEMICAL CALCULATIONS. By S. W. Benson. 
John Wiley & Sons, New York; Chap- 
man & Hall, Ltd., London. 1952. Pp. 
xi + 217. Price 24s. 

This book, designed for American college 
students beginning the study of chemistry 
and for those taking it for only one year, 
is an introduction to the use of mathematics 
in chemistry and aims at a mastery of the 
simpler chemical calculations. In_ this 
country it will probably be of more use in 
schools and for evening classes. 

The first two chapters are devoted to 
measurement and chemical units. The 
author admits that much of the subject 
matter of these may seem self-evident and 
oversimplified but considers such treatment 
necessary to clarify the thinking of the 
student and deepen his understanding of 
chemistry. Subsequent chapters deal with 
calculations relating to chemical formulae 
and equations, energy and chemical changes, 
the properties of gases, valency and com- 
bining power, solutions and their physical 
properties, chemical equilibrium, electro- 
chemistry and reaction rates. 

The calculations on these topics are 
generally simple and in certain cases treat- 
ment is brief and possibly oversimplified. 
Thus the use of Hess’s law in the calculation 
of heats of formation from heats of com- 
‘bustion might have been included. Limita- 
tions of the gas laws could have been dis- 
cussed and the treatment of molecular 
weights from measurements of elevation of 
boiling point and depression of freezing 
point somewhat expanded. The van’t Hoff 
factor ‘i’ should be included in the discus- 
sion on ionic solutions. 

About a third of the book is devoted to 
electrochemical calculations. Though the 
nomenclature in a few cases differs from 
that used in this country, symbols are 
clearly defined and this section includes some 
very useful examples of calculations on solu- 
bility products, hydrolysis, ionisation of 


complex and amphoteric ions, and oxidation 
and reduction. 


The treatment of buffer 





solutions might have been expanded and 
examples given of calculations of the degree 
of ionisation from conductivitl measure- 
ments and Kohlrausch’s law of ionic mobili- 
ties. There is a very simple treatment of 
reaction rates which would be improved by 
examples of the use of equations for first and 
second order reactions. Graphical solution 
of the Arrhenius equation might also have 
been included. Each chapter concludes with 
a set of problems on its subject matter. 

The author is generally at pains to give 
clear definitions and it is a pity that in cer- 
tain cases oversimplified or doubtful state- 
ments occur. Thus, the definition of speci- 
fic gravity is not that generally used. Vapour 
pressure lowering is hardly a very useful 
method of measuring molecular weights. 
The density of water at 4°C. is given on 
page 93 as 1.000 g./cc. This is correct but 
the same figure is quoted on page 95 for 
water at 20°. 

The book concludes with appendices on 
some simple mathematical definitions and 
tables of common units. Answers to prob- 
lems set at the end of each chapter are also 
given. With the guidance of a teacher the 
book may provide a supplement to the text- 
book for classes up to General Certificate of 
Education and National Certificate standard 
and provide a basis for more advanced cal- 
culations.—W. R. Moore. 


A GUIDE TO FILTER PAPER AND CELLULOSE 
POWDER CHROMATOGRAPHY. By J. N. 
Balston and B. E. Talbot. Edited by 
T. S. G. Jones. H. Reeve Angel & 
Co., Ltd., London, and W. and R. Bal- 
ston, Maidstone. 1952. Pp. viii + 
146. Figs. 10. 8s. 

The use of filter paper, either as such or 
in the form of cellulosic powder columns. 
has had rapidly increasing use in the past 
few years, both for organic and inorganic 
separations. This book aims at providing a 
guide to would-be users of filter paper 
chromatography, which will enable them to 
reduce the burden of investigating in some 
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detail the already very extensive literature. 

It is assumed by the authors that ordinary 
chromatographic techniques are sufficiently 
covered by other works to warrant their ex- 
clusion from the present book. This there- 
fore begins immediately with a brief discus- 
sion of the history and techniques of paper 
methods, the latter of which exist in con- 
siderable variety. This review occupies 24 
pages. Part II of the book is concerned 
with the applications of the techniques that 
have been made by various workers. The 
organic section occupies 90 pages, and in- 
cludes about 20 pages dealing with the more 
recent or less generally applied techniques 
such as the use of impregnated papers, 
reversed-phase methods and electrophoretic 
methods. The applications in the inorganic 
field occupy about 15 pages. 

The book is thoroughly documented 
throughout, comprehensive (though not ex- 
haustive) .sets of references being provided 
for each sub-section. An author index is 
included. In addition, some 200 references 
which have been collected during the pre- 
paration of the book, and which could not 
be included in the text, have been classified 
in an appendix under subject headings. 

The authors have provided a useful and 
timely review of a heterogeneous field which 
is particularly characterised by its widely 
scattered literature. The book itself is well 
produced, making the more obvious the one 
exception to this general statement: the stout 
paper cover, no doubt selected to keep down 
cost, will not stand up to severe or frequent 
handling. But the essence of a book of this 
type is that its currency must necessarily be 
limited since the field with which it deals is 
expanding so rapidly. Perhaps by the time 
that a new edition is required, events in the 
field will have become sufficiently stable to 
warrant the production of the volume in a 
more permanent form.—c.L.w. 


THE PHYSICS OF POWDER METALLURGY. 
Edited by Walter E. Kingston. McGraw- 
Hill Book Company, Inc., New York. 
1951. Pp. 404. $8.50. 

Powder metallurgy as a theoretical and 
industrial science has largely been developed 
during the past decade or two. As a fore- 
runner to it can be considered the Mond 
Nickel carbonyl process, worked since 1895 
at Claydach in South Wales, by which vola- 
tile nickel carbonyl is produced. This is 
passed through a decomposer and metallic 
nickel is deposited. 


D 
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The First International Powder Metal- 
lurgy Congress was held in Graz, Austria, in 
July, 1948. It was organised by the three 
pioneers G. F. Huttig, Graz, R. Kieffer, 
Reutte-Tirol, and P. Schwarzkopf, editor of 
Powder Metal Bulletin, New York (THE 
CHEMICAL AGE, 59, pp. 37, 185). Great 
progress has been made since then and re- 
search and industrial application has grown 
from year to year. 

In 1949 an international symposium spon- 
sored by the Metallurgical Laboratories, 
Sylvania Electric Products, Inc., was held at 
Bayside, Long Island, New York, and ‘* The 
Physics of Powder Metallurgy’ consists of 
the papers presented there. It brings to- 
gether in a convenient reference form 22 
papers on recent research developments in 
related aspects of the physics of metals and 
practical powder metallurgy, written by 64 
of the foremost authorities in the field from 
both the United States and abroad. A dis- 
cussion section and reference list follows 
each chapter. 

These papers provide an up-to-date guide 
on the theory and practice of powder metal- 
lurgy, as well as developing a better under- 
standing- of the basic metal powder reac- 
tions. Eight of them are contributions to 
the theory of sintering, covering such impor- 
tant subjects as the mechanism of sintering 
single metals, the correlation between physi- 
cal properties and the degree of sintering, 
and the sintering of carbides. Eight others 
discuss mechanisms closely connected with 
sintering and powder metallurgy within the 
field of physics of metals. Some of the im- 
portant aspects considered include recrystal- 
lisation, atom transport and the self-diffusion 
phenomena of stress-relief, grain growth and 
boundaries, and the shrinkage of synthetic 
pores in iron. Six papers present experi- 
mental data or reviews on practical and 
economical problems, such as producing pure 
titanium carbide powder by means of car- 
burising gases, the use of the electron micro- 
scope to determine the particle size of 
tungsten, etc. The discussion, which follows 
each paper, supplies the reader with an 
evaluation and commentary on the data 
presented, reflecting current thinking on the 
subject. Numerous figures and _ tables, 
besides a name and subject index help to 
make the book of great value to all those 
interested in this highly complicated sub- 
ject.—-F.N. 
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Scientists and Civil Defence 

Chemists and scientists enrolled as recon- 
naissance patrols in Civil Defence organisa- 
tions would be used to trace toxic agents 
in the event of war, it was stated by Mr. 
G. L. Head, Birmingham Civil Defence 
Officer, on 9 June. A leading Birmingham 
scientist, who will control the Birmingham 
patrols, has attended a course of instruction 
at a Government school. After he has 
attended a second course at Birmingham 
University, an appeal to enlist will be made 
to scientists and chemists through their pro- 
fessional organisations. 


Steel Production Improved 

Output of steel ingots and castings in May 
was at an annual rate of 16,245,000 tons, 
compared with a rate of 15,866,000 tons in 
the previous month and of 15,864,000 tons ‘n 
May, 1951. Comparisons, however, are not 
altogether satisfactory as the April figure 
was lowered by Easter holidays, while May 
last year was similarly affected by Whitsun. 
There was a slight drop in production of 
pig iron in May at an annual rate of 
10,456,000 tons as against 10,472,000 tons. 


Fear More Redundancy 

If the situation in the rayon industry does 
not improve there may have to be more dis- 
missals, a notice posted in Courtaulds’ 
Wolverhampton factory on 11 June, stated. 
The factory is laying off another 130-160 
redundant workers in the next day or so. 
Most of the workers who are being dis- 
missed are from the remaining spinning unit, 
where the number of machines in production 
has been cut from 124 to 50. 


More Water for Wilton 

The Tee Valley Water Board were told 
at Middlesbrough on 9 June that Imperial 
Chemical Ifdustries, Ltd., Wilton, were 
asking for an increased supply of water 
from the Low Worsall pumping station. 
The chairman, Alderman C: W. Allison, 
said it had been expected that 6,000,000 
gallons of water every day would meet 
the needs of I.C.I. for a number of years, 
but the request now was for 9,000,000 
gallons a day. The engineer and general 
manager, Mr. T. S. R. Winter, was in- 
structed to prepare a scheme to increase 
the flow by 50 per cent. 


Prices of Oils and Fats 

The Minister of Food announces that the 
following reductions will be made in the 
prices of acid oils allocated to primary 
wholesalers and large trade users during the 
four week period ending 12 July, 1952: 
Mixed soft acid oils, from £106 to £102 
per ton naked ex works; Acid oils ex 
hardened oils, £90 to £75; Mixed acid oils 
ex margarine and compound refineries, £90 
to £75. The prices of all other unrefined 
oils and fats and technical animal fats 
allocated to primary wholesalers and large 
trade users will be unchanged. 


Special Grants for Technical Colleges 

Following the statement made by the 
Chancellor of ‘the Exchequer. on the 
Government’s policy on higher techno- 
logical education in the House of Commons 
on 11 June, in reply to a question the next 
day, Miss Florence Horsbrugh, Minister for 
Education, stated that she would shortly be 
announcing detailed plans for giving im- 
proved grants for certain courses in tech- 
nical colleges in which provision is made for 
higher technological education. 


Donations to Heriot-Watt College 

A donation of £2,000 to meet the cost of 
equipping the pharmaceutical laboratory in 
the new pharmacy building in the Grass- 
market has been made by the directors of 
Boots Pure Drug Company, Ltd. to the 
Heriot-Watt College. It was also announced 
at the annual meeting of the Governors, 
held in Edinburgh on 13 June, that a 
donation. of £500 to the college extension 
fund had been made by the directors of 
T. and H. Smith, manufacturing chemists 
at Gorgie. 


British Firm’s Pipeline Contract 

What is claimed to be one of the largest 
contracts ever placed for large diameter steel 
pipe in Britain has been secured by the 
South Durham Steel and Iron Company 
from the Basrah Petroleum Company (an 
associate of the Iraq Petroleum Company). 
It is for the manufacture of 80 miles of 
24-in. pipe, weighing 17,000 tons, at a cost 
of over £900,000. The pipe is to be laid next 
year from the Zubair oilfields in Southern 
Iraq to the port of Fao, near Basrah, on the 
Persian Gulf. 
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Manganese Ore in the Sudan 
A bed of ore recently discovered in Upper 
Nile Province is reported to contain a fairly 
high percentage of manganese. The extent 
of the bed is not yet known, and the sample 
analysed may not be typical of the whole 
thickness of the bed which, at the point 
where it was struck, is some 12 ft. Further 

investigation of the find is expected. 


High Vacuum Technique 

Falling film evaporators are helping the 
chemical industry to overcome corrosion and 
scaling problems during concentration opera- 
tions, according to E. J. Kelly, of the Carrier 
Corporation, Los Angeles, California. His 
views were expressed in a paper presented on 
14 May at French Lick, Indiana, where the 
American Institute of Chemical Engineers 
held a national meeting devoted to vacuum 
and its application in the chemical field. 
Other papers included: ‘A New Synoptic 
Presentation of the Characteristics of High 
Vacuum Vapour Pumps’, by Richard B. 
Lawrence, National Research Corporation, 
Cambridge, Massachusetts, and ‘ Vacuum 
Facilities for the Study of Supersonic Flow ’. 
by George J. Maslach, Institute of Engineer- 
ing Research, University of California, 
Berkeley, California. 


Withdrawal From Retail Competition 

Sale of its retail anti-freeze department to 
Commercial Alcohols, Ltd., is announced by 
the Standard -Chemical Division of Domi- 
nion Tar & Chemical Co., Ltd. This fol- 
lows the company’s decision to market its 
ethylene glycol only to manufacturers, 
thereby withdrawing from retail competition. 
Production of ethylene glycol and other 
petrochemical products will begin with the 
completion of a Montreal East plant early 
in 1953. 


n-Propyl Acetate Production 

Commercial production of  n-Propyl 
acetate, a powerful active solvent used ex- 
tensively in lacquer fofmulations, is 
announced by the Chemical Division of the 
Celanese Corporation of America. Formu- 
lations can be supplied by the Technical 
Service Department with this product, which 
is the first in a series of esters to be manu- 
factured by the company. 


Russian Hydrazine Detection 
A new method for the detection of trace 
quantities of hydrazine is reported from 
Russia. This uses the pink-violet colour 
produced by reacting hydrazine sulphate and 
picryl chloride in aqueous alkaline solution. 


Palestine Potash Pact 

Negotiations between the Israeli Govern- 
ment and the British-owned Palestine Potash 
Company, which were initialled in Jerusalem 
last December, have now reached their final 
stage. This was announced by Mr. Chaim 
Cohen, the Israeli Attorney-General, who 
stated at a Press conference on 11 June that 
the final signature had been delayed by 
‘several legal technicalities ’. 


Gas from Brown Coal in Australia 

One of the results of the gas-from-brown- 
coal project in the State of Victoria, Austra- 
lia, which produces gas by passing steam 
and oxygen over heated brown coal 
briquettes will be the ultimate production of 
60,000,000,000 cu. ft. of gas per year. This 
could be pressed into cylinders and used as 
a motor fuel or in diesel engines. The Gas 
ard Fuel Corporation of Victoria has 
already ordered six generators for the 
scheme, which will make the State indepen- 
dent of black coal supplies from New South 
Wales. 


Pest Control Products in Canada 

Sales of pest control products in 1951 
were valued at $15,801,000, an increase of 
16.5 per cent over the preceding year’s total 
of $13,558,000, according to returns received 
from 410 registrants estimated to account 
for at least 95 per cent of the total sales of 
these products in Canada. Regulations re- 
quiring disinfectants to be registered under 
the Pest Control Act were lifted in 1951 and 
information on these products is, therefore, 
no longer available. In 1950, sales were 
valued at $1,870,000 according to the Bureau 
of Statistics. Four of.the five groups re- 
ported substantial increases in sales in 1951 
as compared with 1950. Rodenticides at 
$319,000 had the largest gain, advancing 91 
per cent over the preceding year. 
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More than 200 years of service were re- 
presented by eight members of the Acheson 
Twenty-Five Year Club at a recent dinner 
of the London Chapter of Acheson Colloids, 

: Ltd., the British house of Acheson Indus- 
tries of America. Mr. H. HIGINBOTHAM was 
elected president and Mr. G. A. TURNER, 
secretary of the club for the ensuing year. 
An address on the expansion and develop- 
ment of Acheson Industries, including the 
recent acquisition of the Peerless Printing 
Ink Company of Philadelphia, was given by 
Mr. HowarpD A. ACHESON. 


Mr. T. W. Situ, of Canadian Industries, 
Ltd., is to be made an honorary member of 
the Chemical Institute of Canada. The 
award will be made at the annual confer- 
ence of the institute in Montreal. A native 
of Dublin, and a graduate of the Royal Col- 
lege of Science, London, Mr. Smith has been 
associated with Canada’s chemical industry 
for 40 years. He went to the Dominion in 
1912 as chief chemist of the Victoria Chemi- 
cal Company, a subsidiary of Canadian 
Explosives, Ltd., which later became Cana- 
dian Industries, Ltd. He is now chairman 
or member of a number of committees 
at C.I.L.’s head office. 


Mr. A. G. WALDIE, a former student of 
the Herriot-Watt College, has been awarded 
a research studentship of £250 by the 
Permutit Co., Ltd., for attendance for one 
year at St. Catharine’s College, Cambridge 
University. 


Mr. N. MCPHERSON has been appointed 
a director of the Aluminium Corporation, 
. Ltd. He will continue as general manager 
of the company. 


Dr. R. S. JANE, of Montreal, vice-presi- 
dent of Shawinigan Chemicals, Ltd., was 
elected president of the Chemical Institute 
of Canada at its 35th annual conference and 
exhibition held in Montreal on 2 June. 
Educated at Vancouver, Dr. Jane took his 
science degree at the University of British 
Columbia and McGill, and spent two years 
at the University of London before joining 
the Shawinigan company in 1927, of which 
he is now in charge of research and develop- 


ment. He succeeds H. G. THODE, principal 
of Hamilton College of McMaster Univer- 
sity, Hamilton, Ontario. Dr. J. W. T. 
Spinks, «f Saskatoon, head of the chemistry 
department and dean of colleges at the 
University of Saskatchewan, is the new vice- 
president of the organisation. 

The Chemical Institute of Canada which 
has about 4,100 members, also nominated the 
following 13 fellows as a mark of special 
merit: —Drs. W. B. ASHFORD, W. R. Horn, 
R. A. CHAPMAN, and H. SHEFFER, of Ottawa: 
Drs. F. W. MATTHEWS and J. H. MICHELL, 
Beloeil, Quebec; Dr. C. C. CorFin, Halifax; 
Dr. J. R. Dacey, Kingston; Dr. M. KuLKa, 
Guelph; H. W. LENON, Toronto; Dr. 
N. A. D. PARLEE, Sydney, N.S.; Dr. J. M. 
Pepper, Saskatoon; and Dr. H. L. WILLIAMs, 
Sarnia, Ontario. 


Mr. Henry J. Ross, who as chairman of 
the Scotch Whisky Association since 1945 
received a knighthood in the Birthday 
Honours List, has been since 1948 chairmaa 
of The Distillers Co., Ltd., which he joined 
at the age of 17 in 1911 as a yeast plant 
apprentice. The industrial interests of the 
D.C.L., which have become increasingly im- 
portant in recent years, include, in addition 
to the production of industrial alcohol, yeast 
and malt extract by departments of ithe 
parent company, the bulk manufacture of 
organic chemicals by British Industrial Sol- 
vents, Ltd., of plastics by British Geon, Ltd, 
British Resin Products, Ltd., and BX Plas- 
tics, Ltd., and of biochemicals by The 
Distillers Company (Biochemicals), Ltd. 


Mr. JAMES G. HUNTER, member of the 
staff of the Macaulay Institute for Soil Re- 
search, has left to take up duty as director 
of a tobacco research centre at Trelawney, 
Southern Rhodesia. Mr. Hunter has been 
in charge of the Plant Physiology Depart- 
ment at Macaulay for six years. 


At the twenty-first International Wool 
Conference, which ended in London on 13 
June, the ‘Grand Prix Littéraire’ was 
awarded to PRoFESSOR J. B. SPEAKMAN, of 
Leeds University, in recognition of his out- 
standing contribution ‘to scientific know- 
ledge of wool textiles ’. 
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Publications & Announcements 


HIGH altitude research by means of radio 
sonde is described in Wiggin Nickel Alloys 
(No. 17) published by Henry Wiggin & Co., 
Ltd., Birmingham. The radio sonde is 
essentially a balloon lifting a barometer, 
thermometer and hygrometer, each of which 
is automatically coupled to a radio set which 
transmits readings at regular intervals to a 
ground receiver. Each instrument is housed 
in its own aluminium shield to protect it 
from solar radiation. Other interesting uses 
of Monel alloys illustrated include ‘Ser- 
geant’ safety valves, and for fat splitting 
tanks or for the storage and handling of 
acidified fatty acid mixtures after splitting. 
* * + 
A MANUAL on the safe handling and use 
of ‘Sodium and Potassium Dichromates and 
Chromates’ has been issued as Chemical 
Safety Data Sheet SD-46 by the Manufac- 
turing Chemists’ Association, Inc., Wood- 
ward Building, 15th and H Streets N.W., 
Washington 5, U.S.A. (Price 25 cents). The 
manual emphasises that sodium and potas- 
sium dichromates and chromates may be 
transported and used with safety, if pro- 
perly handled. Possible health hazards 
involve irritation of mucous membranes, 
eyes and skin. Harmful effects may be 
produced if the materials are inhaled in dust 
or solution mist forms. Ingestion must be 
avoided at all times. The manual outlines 
training for employees in standard methods 
of safe practice and use of equipment for 
personal protection. Recommendations are 
also made regarding engineering controls, 
ventilation methods, tank cleaning and re- 
pairs, and waste disposal. The Medical 
Advisory Committee of the Manufacturing 
Chemists’ Association has supplied general 
first-aid principles and specific recommenda- 
tions for treatment by physicians if exposure 
occurs. 
* * ~ 

THE latest Murex aluminium 5 per cent 
silicon electrode announced by the company 
is said to produce welds having a very high 
tensile strength, of a minimum of 10.5 tons/ 
sq. in. This type of electrode has been 
approved by the Ministry of Supply for the 
welding of military bridging equipment and 
it has several special features. The larger 
gauge electrodes can be used with currents 
up to 400 amps D.C. for the deep penetra- 





tion welding of aluminium alloy sections 
with thicknesses up to ¢ in. without special 
edge preparation and without preheating. 
Thicker sections can, of course, be welded 
with suitable joint preparation. The elec- 
trode is smooth-running, simple to use and 
being of the extruded type it has the 
advantages of uniformity of coating and 
welding properties, say the company. The 
slag is easy to remove and while the elec- 
trode is primarily designed for welding in 
the downland position, it can, if required, 
be used in all positions. 


AN extensive bibliography on air pollution, 


covering causes, effects, control and abate- | 


ment methods has been published as Chap- 
ter 12 of the Manufacturing Chemists’ Asso- 
ciation’s Air Pollution Abatement Manual. 
More than 1,500 references in the literature 
that have appeared on the subject up to 
1 January, 1952, form the present compila- 
tion by George F. Jenkins, of the Engineer- 
ing Department of Carbide and Carbon 
Chemicals Co. Literature is listed under 
six principal headings: Biological, Legisla- 
tive, Technical, Standards, Education and 
Miscellaneous. Supplements, which will be 
published every six months, will contain cor- 
rections and new references. Orders for 
Chapter 12 and correspondence about the 
bibliography should be addressed to Manu- 
facturing Chemists’ Association, Inc., 
Woodward Building, 15th and H Streets, 
Washington 5, D.C. Remittance of 50 cents 
for each copy of the chapter should accom- 


pany orders. 
* * 


GAS welding of aluminium is the subject of 
the latest illustrated booklet published by 
the Aluminium Development Association. 
The work is divided under three main heads: 
‘Effect of the characteristics of Aluminium 
on Gas Welding Procedure’; ‘The Gas 
Welding Process’; and ‘Preparation of 
Parent Metal’. All the data has been com- 
pletely revised and brought up-to-date in 
collaboration with the British Welding Re- 
search Association. It has been accepted 
by the relevant technical committees of both 
organisations and is being distributed jointly 
as Information Bulletin No. 5 of the ADA 
(price 2s.). 
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NIVOC 
Filter Pump... 





The design of the plastic 
body of the pump into 
which are screwed 
the nickel-plated brass 
connecting nipples 
ensures both 

long life and high efficiency, the 
body being resistant to all the usual corroding influences 
which attack many other materials. Further, the exact relation of 
the jet to the orifice is maintained so that every pump can be relied 
upon to give a high vacuum (better than 12 mm. of mercury off 
absolute) with high pumping speed and low water consumption. 
ND2I1 (for attaching with rubber tube to standard laboratory 


taps) a ai bis : 06 
ND212 (with } in. B.S.P. fitting, for permanent attachment to 
threaded taps) __.... eee os - se a = 
ND213 Spare jets for either model “ss ro _ 20 


ws) GEORGE s BECKER .tb 


NIVOC HOUSE, 
EALING ROAD, ALPERTON, WEMBLEY, MIDDX. 


Telephone: ,r*eBeRivwset:s Baz. 
157 GREAT CHARLES STREET, BIRMINGHAM, 3 
Tetersoruv¢.2e © @ : Gee 4 a 8 764 1 
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LABORATORY 


FURNISHERS MANUFACTURERS OF SCIENTIFIC APPARATUS 
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Commercial Intelligence 


The following are taken from the printed reports, but we 
cannot be responsible for errors that may occur 


Satisfaction 
BOWMAN’S CHEMICALS, LtTp., Widnes. 
(M., 21/6/52). Satisfaction, 23 May, of 
mortgage and charge registered 14 Septem- 
ber, 1950. 


Increase of Capital 
The following increase in capital has been 


announced :—H. C. Fairtey & Co., LtTp., 
from £200,000 to £300,000. 


Receivership 
Two notices of the appointment of Eric 


C. Smith, as Receiver and Manager of 
Organic Dyestuffs, Ltd., on April 24, 1952. 





New Registrations 


West and Senior, Ltd. 


Private company. (508,673). Capital 
£1,000.- Manufacturers of chemicals, 
colours, dyestuffs, etc. Directors: H. W. 
West, R. H. Senior. Reg. office: Pendleton 
Mills, Croft Street, Pendleton, Salford. 

Ford, Jackson and Co., Léd. 

Private company. (508,688). Capital 
£1,000. Manufacturers of chemical pro- 
ducts of all kinds. D. Ford signs as director. 
Reg. office: 27 East Parade, Leeds, 1. 


Phosphate Rock Agency, Ltd. 

Company limited by guarantee, without 
share capital. (508,541). The original 
number of members is 50, each being liable 
for £1 in the event of winding up. Pur- 
chasers of phosphate rock. Directors: 
W. A. M. Edwards and I. MacCormick 
(nominees of Imperial Chemical Industries, 
Ltd., and Scottish Agricultural Industries, 
Ltd.), E. R. Milner-Moore and A. Wormald 
(nominees of Fisons, Ltd.), W. B. Davies 
and D. Reid. Solicitors: Coward Chance 
& Co., St. Swithins House, Walbrook, E.C.4. 


Company News 
Senior Economisers, Ltd. 


The 20th annual general meeting of Senior 
Economisers, Ltd., was held in London on 
5 June. 


The chairman, Mr. D. C. Lycett 
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Green, said that the difficulty in obtaining 
raw materials used in the company’s econom- 
isers made it difficult to forecast the future, 
but if supplies could be maintained the 
value of turnover for 1952 should not be 
less than 1951 figures. Taxation had taken 
a large proportion of the profits earned in 
the 12 months ended 31 December, 1951, 
while for the current year, owing to the 
company’s progressive profit record, the 
Excess Profits Levy was likely to have an 
unfavourable effect. 
Laporte Chemicals, Ltd. 

Consolidated income of the Laporte 
Chemicals group of companies for the year 
ended 31 March, 1952, was £825,295, plus 
a non-recurring item of £62,507 making a 
total of £887,802 compared with £690,137 
for the previous year. A final dividend is 
recommended on the ordinary stock of 9} 
per cent, less tax, making a total of 124 per 
cent (10 per cent). Annual general meet- 
ing Winchester House, London, E.C.2, on 
Thursday, 10 July. 


Lyttleton Sees New Treatment 

Mr. Oliver Lyttleton, Secretary of State 
for the Colonies, accompanied by the 
Governor of West Africa, visited the West 
Africa Cocoa Research Institute at Tafo 
on 6 June, and inspected the cocoa plots 
used by Pest Control, Ltd., in their experi- 
mental work on the control of swollen shoot 
disease with the systemic insecticide 
*‘Hanane’. They spent some time watching 
the application to the cocoa trees of the first 
consignment of capsulated *‘ Hanane’ from 
Pest Control’s factory in Cambridge under 
the £500,000 supply contract recently given 
to the firm by the West African Govern- 
ment. Mr. Lyttleton asked many searching 
questions and these were answered by Dr. 
W. E. Ripper, managing director of Pest 
Control, Ltd., and Dr. Hanna, leader of the 
Pest Control research team. 


New Canadian Sulphur Plant 

The first plant for the extraction of 
elemental sulphur in Canada was opened 
on 11 June by the Shell Oil Company of 
Canada, Ltd., at Jumping Pound, 20 miles 
west of Calgary. The new plant, which 
cost $1,750,000 to build, is designed to ex- 
tract sulphur from natural gas and is esti- 
mated that it will turn out 10,000, long tons 
of sulphur annually. 
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SOLVENTS... 
PLASTICIZERS... 
INTERMEDIATES 


Research in the production of chemicals and their application is 
continuously in progress in the Celanese laboratories and enquiries are 
invited for the types of chemicals listed and products allied to them. 
The Celanese Organisation is able to supply a number of chemical 
products to a wide range of industries. These products include : 











f- Acetamide Tech. Ethyl Methyl Cellulose oo” 
Acetic Acid (‘Celacol EM") 
Acetic Anhydride Isopropyl Ether 
Acetone Methyl Cellulose (‘Celacol 
Cellulose Acetate * and ‘Celacol MM’ in various 
Diethyl Sulphate viscosity grades) 
Ethyl Acetate Monomethylamine (free 
Ethylene Dichloride from di- and tri-methylamines) 

a Ethyl Ether Trichlorethyl-phosphate = 





The Company’s technical staff is available for consultations or 
discussion and correspondence should be addressed to :— 


Chemical Sales Department 





British Celanese Limited are the proprietors of the Trade Marks ‘Celanese’ & ‘Celacel” 
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Market Reports 


Lonpon.—General conditions in the indus- 
trial chemicals market showed little change 
and there was still room for improvement 
both in the home demand and for export. 
Prices were well held with no important 
changes reported on the week. There was 
a good routine demand for chlorate, nitrite, 
bichromate, yellow prussiate and hyposul- 
phite of soda, and most of the potash com- 
pounds found a steady outlet. Coal tar 
products received a fair amount of atten- 
tion but buyers were hesitant to place orders 
for more than their immediate needs. 


MANCHESTER.—Bleaching, dyeing and 
finishing chemicals for the textile trades were 
still in relatively restricted demand, but in 
most other sections of the chemical market 
during the past week a fair amount of re- 
placement business has been reported on 
home trade account. Contract specifications 
for the alkalis and most other heavy chemi- 
cals were circulating fairly freely. Over- 
seas shipments have been maintained at 
about the recent level. Most fertilisers were 
in seasonally quiet demand, and less active 
conditions were reported in tar products so 
far as new bookings were concerned. 


GLascow.—Despite the fact that several 
large consuming units have been on short 
time over the past week, business has been 
fairly satisfactory with the demand for 
chemicals more or less normal. In regard 
to agricultural products, there was a slight 
falling off here but this is not unusual at 
the time of the year. As far as export is 
concerned, although not large, some very 
interesting orders have been secured during 
the past week and the position looks quite 
favourable. 


Obituary 


The death occurred on 12 June, 1952, of 
Sir JAMES IRVINE, principal and Vice-chan- 
cellor of St. Andrews University, at his home 
University House, St. Andrews, aged 75. 

James Colquhoun Irvine was born in Glas- 
gow in 1877. He was educated at the Royal 
Technical College, Glasgow, and at St. 
Andrews University. After graduating as 
B.Sc. at the age of 20, he was engaged in 
research work under the late Professor 
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Thomas Purdie, and then went to Leipzig 
University where he took his Ph.D. 

On his return to St. Andrews, Irvine was 
appointed Lecturer in the Chemistry Depart- 
ment of the United College, and collabor- 
ated with Professor Purdie in the foundation 
of the Chemical Research Laboratories. 

In 1901 he began his investigations on 
carbohydrates with which his name has 
become associated. His researches placed 
on an exact basis the constitution of sugars 
and carbohydrates, while it was also at St. 
Andrews under his direction that the method 
of methylating sugars was discovered. 

When only 32 Irvine was called upon to 
succeed Professor Purdie in the Chair of 
Chemistry. Twelve years later, in 1921, on 
the death of Sir John Herkless, he was ap- 
pointed to the Principalship of the univer- 
sity which he had entered as a_ student. 

Among the many posts held during his 
career were: vice-president of the Royal 
Society of Edinburgh; chairman of the 
Forest Products Research Board; and mem- 
ber of the Advisory Council, DSIR. He was 
knighted in 1928. 








CHARLES WALLIS & SONS (SACKS) LTD. 


Sacks and Bags for ail purposes always 
in Stock and Ready for Delivery 


HEAD OFFICE & WORKS: 
90, CAMBERWELL RD., LONDON, S.E.5 
Telephone : Rodney 3996 
Grams : “ Wallisacks, Camber, London."’ 


ALSO 
MODEL FACTORY: 32-34 BRADBOURNE 
ROAD, SEVENOAKS, KENT 
Telephone : Sevenoaks 4934 














JOHN KILNER & SONS (>) LTD 
ESTABLISHED 1867 
Calder Vale Glass Works, Wakefield, Yorks. 


PHONE: WAKEFIELD 2042 GRAMS: GLASS, WAKEFIELD J 
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FLUOR SPAR 
HIGH GRADE 
GLEBE MINES LTD. 


EYAM . . . . Nr. SHEFFIELD 


Telephone: EYAM 241—Telegraphic Address: FLUORIDES EYAM 























SAFETY 


IN HANDLING CORROSIVE — | 


Is a point of law under the 
new Factory Acts. 





The OLDBURY 
PATENT 


SAFETY CARBOY 
DISCHARGER 


will empty the contents of any car- 
boy, bottle or vessel and complies 
_ with the conditions of the Factory 
» Act, 1937 


It eliminates all risk of breakage ».. 
4% and spilling. Ensures the safety of 
= the operator. It is also the quickest 
way of elevating the contents of a 
carboy, etc., up toa height of 40 feet, 





Write for Pamphlet 


KESTNER’S 


‘Chemical Engineers - 5, Grosvenor Gardens, London, S.W.|! 
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CLASSIFIED 


ADVERTISEMENTS 











SITUATIONS VACANT 





FOR SALE 





The engagemen of peptone ane answering these advertisements 
must be made through a Local Office of the Ministry of 
Labour or a Scheduled me Agency if the applicant 
is a man aged 18-64 i en Se a ae 
ie a yg SG tke Netipetions ,Y “4 
provisions of the 1) acancies 
Order, 1952. 

(CHEMICAL ENGINEERS for Process Design and/or 
‘Development Work are required by THE BAHREIN 
PETROLEUM COMPANY, LTD. Degree or Chartered 
applicants only considered, who must have had a 
minimum of three years’ experience in this type of work. 
Salary in accordance with qualifications and experience, 
on successive two-year agreements with paid local and 
home leaves. Board, air-conditioned living accommoda- 
tion and medical attention are provided in addition to 
salary, with low living costs, pension scheme and kit 
allowance. Age limits, 25 to 40 years. Apply, with full 
iculars of qualifications, experience, etc., to BOX 
0. 5933, c/o CHARLES BARKER & SONS, LTD., 31, 

BUDGE ROW, CANNON STREET, LONDON, E.C.4. 
gas SCIENTIFIC ee st H me 
FFICERS ; PAT XAMINER AND 
PATENT OFFICER CLASSES. The Civil Service 
Commissioners invite applications for appoint- 
ments to be filled by competitive teteeview during 1952. 
Interviews will continue throughout the year, but a 
date for the receipt of applications earlier than 
December, 1952, may eventually be announced. 
The Scientific posts are in various Government Depart- 
ments and cover a wide range of Scientific research and 
development in most of the major fields of fundamental 
and applied Science. The Patent posts are in the Patent 
Office (Board of Trade), Admiralty and Ministry of 


Supp! 

wGanidates must have obtained a University Degree 
t- or second-class honours in an Sg oN 
Belentitie subject (including Engineering) or the- 
—. or an equivalent qualification; or for Scientific 
= , possess high professional attainments. Candidates 
Senior Scientific P Officer posts must in addition have 
had at least three years’ t-graduate or other 9p roved 
———. Candidates ‘or Scientific Officer and Patent 
posts taking their degrees in 1952 may be admitted to 
oe before the result of their degree examination is 

wn. 


Age Limits: Senior Scientific Officers, between 26 
and 31; for Scientific Officers and Patent Classes, 
between 21 and 28 during 1952 (u (up to 31 for permanent 
members of the Experimental Officer Class competing 
as Scientific Officers). 

London Salary Scales: Senior Scientific Officers 
(men), £812-£1,022; (women) £681-£917; Scientific 
Officers (men), £440-£707 ; (women) £440-£576; Patent 
Examiner and Patent Officer Classes (men), £440-£655. 
Rates for women under review.) Somewhat lower rates 

the provinces. 

Further _ ts from the CIVIL SERVICE 
COMMISSIO CLZNTIFIC BRANCH, TRINIDAD 
parang OLD BURLINGTON STREET, LONDON, Wal 
sues ting No. 853/52 for Senior Scientific Officers cal 
cous 8. Swe for the other posts. 








AUCTIONEERS, VALUERS, Etc. 


DWARD RUSHTON, SON AND KENYON 
(Established 1855). 


Auctioneers. Valuers and Fire Loss Assessors of 
CHEMICAL WORKS, PLANT AND 
MACHINERY 
York House, 12 York Street, Manchester. 


Telephone 1937 (2 lines) Central Manchester. 
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CHEMICAL PLANT 
2 pa ” GRINDER by Int'l. Pulverizers. Speed, 
r.p.m. Motorised 400/3/50. Vertical 
pA beater type = fe. 12} in. diam. 
chamber and bg sets fixed beaters. Vibrator 


feed to mill ce’ 

Edgar Allen “ Stag’ ed COMBINATION TUBE MILL, 
28 ft.x5 ft. diam., divided by cast steel dia- 
aa into three compartments, one 4 ft. 6 in. 

ong with stepped steel cast liners, one 5 ft. 9 in. 
long, and one 16 ft. long, both with C.I. bar liners. 
Mill rotates at 27.7 r.p.m. in 20 in, diam. x 16 in. 
swivelling trunnion bearings. Driven through 
David Brown reduction gear. Approx. 12 tons 
2} in.-1 in. balls available. Output when grinding 
oa 4} = per hour, 85 per cent through 170 

seive 

“ Briton ” GRINDER, type B.11 by Christy Norris. 
24 swinging hammers on rotor shaft, 2} in. diam. 
Feed aperture, 12 in. x 7 in. Moto 400/3/50. 

C.I. totally enclosed Unjacketed MIXER, 6 ft. int. diam. 
x 6 ft. deep on straight, 3 ft. hemispherica} 
bottom, domed cover. Vertical gland 4 in. 
diam. agitator shaft fitted two shrouded pro- 

we type agitators. Fast and loose pulley drive. 
30-gal. Stoneware MIXER, by Hathernware, 
totally enclosed and acid- "and heat-resisting. 
Grouted in C.I. casing on a four legs. 1 in. centre 
bottom outlet. Fitted two Vitreosil 4kW. 
immersion heaters. Motorised 400/3/50. 

8.J. VACUUM MIXER, by Bartle. Int. dimensions, 

oe Gin. x 2 ft. 6in. x 3 ft. 3 in. Perf. paddle- 

ype agitators fitted to 2} in. diam. shaft. 1 in. 

Tete outlets at each end. Close fitting lid, 
ted. Fast and loose pulley drive. 

Four SIFTER MIXERS, by Young. M.S. Mixing Trough, 
64 in. x21 in. x22 in. deep. Blending chamber 
feeds material to positive action brush sifter. 
Fast and loose pulley drive. 

a ere FILTER by Davey Paxman. Drum, 

36 in. diam., with stepped perfs. Fast 
as "loose pulley drive through spur and worm 


gear. 

Recessed Plate-type FILTER PRESSES by Manlove 

an with 54 plates 36 in. sq.x1 in. thick. 
rated closing gear. 

RIGHT | FLT R PRESSES, plate and frame type, each 

h 51 frames forming cakes 29 in. sq.x2 in. 

Individual plate discharge. Plates have ribbed 


NEW ite ae. p. "Variable Speed Portable Stirrers, 200/250 
C./D.C., 50-2,000 r.p.m. Stainless steel shaft 
2 ft. long with two propellers. 


GEORGE COHEN SONS & CO., LTD., 
SUNBEAM ROAD, LONDON, N.W.10. 
Tel.: Elgar 7222 and 
STANNINGLEY, NR. LEEDS. 
Tel.: Pudsey 2241. 


DVERTISERS have for disposal 5 tons REFINED 
PORK FAT at £90 per ton, 10 cwt. Commercial 
LANOLINE, £6 5s. per cwt. 100 tons MEAT and BONE 
MEAL, £29 per ton. BIRD’S, DUXFORD, CAMBS. 


og ANIMAL AND VEGETABLE, horti- 
tural, burning, filtering, disinfecting, medicinal- 
teeuleting also lumps ar and granulated; estab- 
lished 1830 ; contention to H.M. Government. —THOS. 
HILL-JONES, LTD,. “INVICTA’’? MILLS, BOW COM- 
MON LANE, LONDON, E. TELEGRAMS: “ HILL. 
oar BOCHURCH LONDON, ’* TELPHONE 3285 





TW 
One J 
Two 7 


Size N 


Robin 
Four 


One e: 


One 


SIMC 
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FOR SALE 


FOR SALE 





VARIOUS MIXERS FOR SALE 


Two Porteous GRINDERS, No. 4 Size, ball bearing, 
vee rope drive. 


One Jeffrey GRINDER, 72 loose hammers, shaker feed. 


Two Turner 2}-sheet No. 2 DRESSING MACHINES, ball 
bearing. 


Size No. 3 Junior Hammamac HAMMER MILL with fan 
and cyclone, also No. 1 size Miracle GRINDING 


Robinson 3-sheet No. 1 size CENTRIFUGAL DRESSING 
MACHINE for dry powders, etc. 


Four ROTARY BOWL MIXERS. 5 ft. diam., cast-iron 
built, inclined agitators by Baker Perkins 


One excellent wy ye oy _, comprising Copper 
Vessel, 4 ft. diam. 5 it. 6 in. deep, jacke 
on the bottom, “with copper swan-neck, 
catch-pot, vacuum pump and fittings including 
thermometer and gauge. 


Large unjacketed WERNER MIXER, belt and gear 
driven, hand tipping, double “ Z” arms, pans 
31 in. by 45 in. by 36 in. deep. 


No. 200 One nearly new WERNER PFLEIDERER 
JACKETED MIXER OR a ca 
Low type, with C.I. built chamber. 
28 in. by 29 in. by 27 in. deep, "with double 
“U-shaped bottom which is jacketed, and 
double fish-tail or fin-type agitators geared 
together at one side, with belt-driven fiction 
pulleys, 34 in. diam. by 5 in. face, with hand- 
wheel operation and hand-operated screw tilting 
gear. Machine fit’ with machine-cut gears. 
covers, gear guard, cast-iron baseplate, a 
measuring overall approximately 7 ft. by 6ft. 
by 4ft. high to the top of the tipping screw 


No. 209 One HORIZONTAL “U-SHAPED MIXER, 
steel] built, riveted, measuring about 8 ft. 3 in. 
long by 3 ft. wide by 3 ft. 3 in. deep, with 
horizontal shaft, fitted with bolted-on mixing 
arms about 18 in. long by 4 in. wide, with inter- 
mediate breakers, and driven at one end by a 

air of spur gears, with countershaft, fast and 
Seose bel belt pulleys, outer bearing and plug cock 
type outlet at the ite end, n 
two cradles fitted to two R. $. J. running from 
end to end. 


Two a ~~ ex each fitted 68 wood recessed 
ft. 8 in. square, centre fed, with 
ae oy bottom corner delivery, cloth clips 

and belongings. 


One DEHNE FILTER PRESS, cast-iron built, fitted 
45 recessed ribbed plates, 2 ft. 8 in. by 2 ft. 8 in. 
by 12 in., with bottom corner feed, cloth clips 
and bottom corner separate outlets, angle lever 
closing gear, etc. 





SIMON HORIZONTAL TUBULAR STEAM-HEATED 
DRIER, barrel with steam-heated tubes, 12 ft. 
long by 5 ft. diameter. 


Further details and prices upon application. 


Write RICHARD SIZER LIMITED, ENGINEERS, 
CUBER WORKS HULL 


GRAVITY ~q~t Sooremer several lengths, Rolls. 
enstnnen diam. by 16 in. 3 in. centres. Good condition. 
& SON (MILLWALL), LIMITED, CUBA 

STREET OOTLEWALL E.14. (Tel.. East 1844.) 


CREENLESS yoo for fine pent of 

Chemicals. CYCLONES, ROTARY VALVE 
FEEDERS. Callow (Eee) Ltd. Kirkby Trading Est., 
Liverpool 


STORAGE TANKS 
(Lancashire Boiler Type) 
GTX each 30 ft. by 8 ft. diam., thoroughly scaled 
internally by pneumatic process. Supplied ready for 
use. Delivery and inspection by arrangement. 


MADEN & McKEE, LTD., 
317, PRESCOT ROAD, 
LIVERPOOL, 13. 


Two 35 ft. long by 9 ft. diam. Lead-lined TANKS. 

Stainless Steel FILTER TANK, 3 ft. 6 in. diam. 

Two th CONICAL | pra ge 1,200 gallons, 
3 in. diam., overall depth, 7 ft. . 6 in. 

Two Sproadbent WATER-DRIVEN CENTRIFUGES, 

80 in. diam., 12 in. deep, 1,150 r.p.m., 150 Ib. 


pressure. 

FOUR Papier-mache O.T. TANKS, 8 ft. 6 in. diam., 

8 ft. deep. (Unused. 

sIx = ae 7 ft. =. 14ft. deep, lined inside 
acid-resisting brick: 

SIX pt. CONDENSERS, “ ft. long by 2 ft. 6 in. 
diam. 386 Tubes, { in. 

FOUR ane Lead-lined TANKS, 8:ft. by 4 ft. 6 in. 


2 ft. 6 
FORTY TRiveted. RECEIVERS, 8 ft. 6 in. long, 5 ft. 6 in. 
diam., 75 Ibs. w.p. 
CAST-IRON PIPES and FITTINGS, 200 tons. 
VALVES in Stainless, Gunmetal, Enamel Lined. 
Free Catalogue, “‘ Watkins Machinery Record,” available. 


FRED]WATKINS, COLEFORD, GLOS. 


MORTON, SON & WARD LIMITED 
OFFER 


ons ‘-- lined 1,000 gallons, totally enclosed 
8. Cylindrical TANK, dished bottom, detachable 


One Ebouite, lined 700-gallon, as above. Both as new. 
One Ebonite-lined 2,000-gallon, totally enclosed, 
Cylindrical Storage TANK. 


JACKETED BOILING PANS 
One 1,500-gal., two 500-gal. (second-hand), 200-gal., 
150-gal., 100-gal. (all new). 
Several 40-gal. (second-hand). vn A can be arranged with 
stirring gear to requireme: 
Vertical and Horizontal MIXING “VESSELS, in sizes up 
to 2,000 gal. capacity. Motorised or fast and loose 


pulley drive. With or without coil heaters. 
Two ALFA LAVAL Motorised CENTRIFUGAL 
SEPARATORS. 


One 350-gal. capacity M.S. AUTOCLAVE of riveted 
construction, —, ame hinged cover, 
quick- release swing bo 

One 200-gal. capacity M.S. AUTOCLAVE, as above. 


> STORAGE TANKS 
Numerous TANKS available for immediate delivery, 
100 to 4,000 gal. 


MIXERS 
“MORWARD” “U”-shaped TROUGH POWDER 
MIXERS in sizes 8 to 100 cu. ft. Arranged with 
scroll-type mixing gear. 
Numerous all-bronze, brass tube, CONDENSERS or 
HEAT EXCHANGERS by Serck in stock. 
INQUIRIES INVITED. 
MORTON SON & WARD LIMITED, 


WALK MILL, 
DOBCROSS, NR. OLDHAM, 
Phone Saddleworth 437. 
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FOR SALE 


SERVICING 





STORAGE VESSELS 
(Lancashire Boiler Type) 
1—30 ft. x8 ft. diam. Dish end. 
1—26 ft.x8 ft. diam. Flat end. 
2—28 ft.x 7 ft.diam. Flat end. 
1—24 ft.x7 ft. diam. Flat end. 
1—20 ft. x7 ft. diam. Flat end. 


CIRCULAR TANKS 
100-120 to 500 gals. Open Top, ¢ in. plate. 


MADEN & McKEE, LTD., 317, PRESCOT ROAD 
LIVERPOOL, 13. 


PHONE 98 STAINES 
ATR “ Watson Laidlaw” Electric HYDROS—30 in. 
diam. Monel baskets (bottom discharge). bam ga 
W.S. Jacketed Vertical Cylindrical Enclosed MIXE 
8 ft. 6 in. a 9 in. diam. 
Ditto—4 ft. by 
Welded Steel Tacketed MIXING PANS—25 in. by 25 in., 


. p.s. 

Duplex “ ” oad ” — ” TIPPING MIXERS up to 
10 a. capaci 

Two = GALORIFIERS—s ft. by 3 ft., 275 sq. ft. 


Ditto—6 ft. A. 3 af. , by as (unused). 
Four 4 et Unused W.S ue we TANKS—15 ft. 
t. by 7 ft. + in. 
CONDENSERS, REFINERS, STILLS, — BOILERS, 
DRYE RS, OVENS, HYDROS, 
ARRY H. GARD & CO., TiD., 
STAINES. 


1 Barron “D’*’ MIXER, TROUGH 30 in. by 18 in. 

by.18 in. Vee-belt drive to 2 H.P. motor, 750 revs. 
400/3/50. As new. 

One Werner Type MIXER, TROUGH 36 in. by 30 in. by 
28 in. Twin “‘ Z”’-blades, power tilted, fast and 
loose pulley drive. 


THOMPSON & SON (MILLWALL) LIMITED, 
CUBA STREET MILLWALL E.14. (Tel. East 1844) 


1 500i” Self contained type geared pass out 
Metropolitan Vickers TURBO ALTERNATOR 
SET, new 1930, 175 lbs. working pressure, 600°F temper- 
ature, pass out 30 Ibs. pressure, reduction gear 6,000/1,500 
r.p.m., alternator wound for 3,300 volts, 3 phase, 50 
oyeles, 1,500 r.p.m. complete with surface condensing 
P nt, and all auxiliaries. As new. BURRILL, 109, 
ENCISELY ee LLANDAFF, CARDIFF. TEL. : 
LLANDAFF 





FACTORY FOR SALE 


FREEHOLD FACTORY AND SIT 
FOR SALE WITH VACANT POSSESSION 
AINLY Single-storey Buildings situate in S.W. 
London; eminently suitable for Chemical Manu- 
facture. Total floor area, 40,000 sq. ft. on a site of 


5 acres. 
FREEHOLD, £55,000. 
Plans and full details from : 
CHAMBERLAIN & WILLOWS, 
23, MOORGATE, E.C.2 (CITY 6013). 








SERVICING 
a. GRINDING, MIXING and DRYING for 





THE CRACK PULVERISING MILLS, LTD., 
Plantation House, 
Mineing Lane, 
London E.C.3. 


Doinaing LTD., have 14 factories for pulverising, 

mixing and drying raw materials. e 

inquire te Dohm, Ltd., 167, Victoria Street, London, 
8.W.1. (VIC. 1414.) 


GH oor by HALL DRYSDALE & CO 
58, COMMERCE ROAD, LONDON, N. 22 
pes. BOWes Park 7221.) 


GRINDING of every descri; ~~ of chemical and 
other materials for the t ith 
THOS. HILL-JONES, LTD., “I INVICTA ” MILLS, BOW 
COMMON LANE, LONDON, E. TELEG 
JONES, BOCHURCH, LONDON LS TELEPHONE : 8285 





WORKING NOTICE 





HE Proprietors of BRITISH PATENT No. 612605, 

relating to “Improvements in or relating to 
COATING COMPOSITIONS CONTAINING THERMO- 
PLASTIC RESINS,” are desirous of entering into 
negotiations with firms in this country for the purpose 
of exploiting the above invention, either by sale of the 
patent rights or by granting of licences to manufacture 
on a royalty basis. Inquiries should be addresssed to 
MESSRS. ABEL & IMRAY, QUALITY HOUSE, 
rr COURT, CHANCERY LANE, LONDON, 


PARIS GREEN 


W. T. BRUCE & CO. LTD., 
3, LOMBARD COURT, LONDON, E.C.3 


: Mansion House 9119 














For Optimum Hardness and Strength 


NITRIDED 
NITRALLOY 
STEEL 


| For all parts subject to frictional 
| wear, fatigue or corrosion fatigue. 


Particulars from : 


NITRALLOY LIMITED 


25 TAPTONVILLE ROAD, SHEFFIELD, 10 
"Phone: 60689 Sheffield 'Grams: Nitralloy Sheffield 




















NORTON & RIDING 
(YORKSHIRE) LTD. 
Chemical Plumbers & Leadburners 
On Ministry of Supply List 
Contractors to N.C.B. 
LEAD-LINED TANKS, COILS and VATS 
SULPHURIC ACID PLANT 
HOMOGENEOUS LEAD LINING 
LEAD WORK FOR DYEWORKS and 
EXPLOSIVES 
SATURATORS and BENZOLE WASHERS 
Reg. Office Works 

66 Westfield Road, New Works Road 
Heaton, BRADFORD. w Moor, 
. Tel. : 42765 & 44868 BRADFORD 
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Thermometers ... z 
for all Laboratory Purposes 


EST: 7€CO1 1888 


Specially designed Thermometers for all Laboratory purposes. 













Engraved-on-Stem mercury and spirit filled Glass 
Thermometers. 


N.P.L. Certified 
if required. 


Fahrenheit and Centigrade Ranges. High Precision Thermometers 
made to Standard Specifications for 


Indelible Engraving resistant 
i B Scientific Research. 


to the action of oils 
and spirits. Short Range Short Stem, Calorimeter and Secondary 
Standard Thermometers. 


Glass Sheathed Insulated Thermometers for Chemical purposes. 
Precision Hydrometers for Density, Specific Gravity & all Arbitrary Scales: 


Pansies G. H. ZEAL Loto. ‘nis 


LIBERTY 4 earn 
2283/4/5)/6 LOMBARD ROAD, MORDEN ROAD, LONDON, S.W.19 ‘“°°NDON 














Rockware Glass Ltd., using 
this Muir-Hill Shunter since 
1948, 8 hours a day, 7 days 
a week, employ a woman 
driver “‘ who has found no 
difficulty in handling the 
machine.” 


Have you seen our latest 
literature ? 
Ghe 


Mdir-Hill 
Uhunter 


E. BOYDELL & CO. LTD. 
OLD TRAFFORD, MANCHESTER 16 


site ot LONDON BIRMINGHAM AND GLASGOW | 








Snipe Bidar DUMPER BUILDERS 
dm EB 352 
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CHESHIRE 


| ENGINEERING CO., LTD. 
ALLIANCE HOUSE,C AXTON STREET, 
{LONDON S.W.I 





are able to offer delivery ex stock, or 
at very short notice, of the following :— 


VALVES BY LEADING U.S. MAKERS TO 
API STANDARDS, UP TO CLASS 300. 


VICTAULIC PIPE AND FITTINGS, 2” 


TO 12°. 
your SEAMLESS API STEEL TUBE UP TO 12”. 
enquiry 
~. BOLTED STEEL STORAGE TANKS TO sis a 
or API FROM 250 TO 10,000 BARREL a 
tasbey CAPACITY NATIONAL ENAMELS LTD. 
7581 
will ) WELDED HORIZONTAL TANKS TO 53, aa age ee 
immediate | '2:000 GALLONS. 3 Oe > ee 
attention. f ' 





























PORTABLE PUMPING UNITS \ \js)— 


REGULAR 9, ed é 

































0 u | 
XILiary wor Sam 
Also available | Rac 
Vertical, Glandless Lennox Portable Pumping Units | = che] 
& Horizontal Pumps are invaluable in every Facto | labe 
where Chemicals are employed. | mad 
The Pumpiseasilywheeledtothe | = ctan 
required position and can be | spe 
connected with flexible pipeina =| = inst, 
few minutes. It willemptyStore | = sch; 
Tanks, Pickling Tanks, Sludge Lab 
Sumps, Tank Wagons, etc., and pric 
deliver the contents wherever 
required. 
Difficult 
corrosives, 
suchas | 
Nitric, Sul- 
pPhuric, j 
Acetic Acid, and even gritty sub- 
stances, can be handled without 
difficulty. en 
LENNOX FOUNDRY CO. LTD. — 


Tantiron Foundry, Glenville Grove, London, S.E.8. 

















{— 
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BURGESS ZEOLITE COMPANY LTD 
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BURGESS 





ANION 
BIRM EXCHANGE 
BURGESS RESIN 
IRON For removing acid radi- 
cles from aqueous and 
REMOVAL other solution. 
MINERAL 
For the catalytic ‘*DYCATAN” 
filtration of dissolv- 
ed iron from water CATION EXCHANGE 
supplies RESIN 
BURGESS For use as hydrogen- 
exchange, or sodium- 
RSD ZEOLITE exchange zeolite 
Synthetic zeolite 
possessing extreme- 
ly high exchange 








capacity 


Victoria Street, London S W.1 — TATe Gallery 0251 
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SPRAYING 


FOUR OAKS smacnines 


for FACTORY LIMEWASHING 


The “FOUR OAKS "’ way of 
quick and easy Limewashing, 
Colourwashing, Distempering 
and Disinfecting. 








BRIDGEWATER 
PATTERN 
SPRAYING MACHINE 
is made in two sizes, 
18 galls. and 30 galls, 


Catalogues free 


All Prices are 
subject to con- 
ditions prevail- 
ing at the time 
Orders are re- 

ceived. \ 


Sole Manufacturers - 
THE FOUR OAKS SPRAYING MACHINE 
Four Oaks Works, Four Oaks, BIRMINGHAM 


Telegrams Telephone: 
“ Sprayers, Four Oaks.’’ 305 Four Oaks 








ACID-RESISTI 


A recent installation of 
““CYGNET” Labora- 
tory Furniture and 
Fittings for a large in- 
dustrial contract. 


‘CYGNET"’. Benches 
Racks, Fume Cupboards, 
shelving and other 
laboratory fixtures are 
made in a large range of 
standard units or to 
specification. Complete 
installations for Industrial, 
School and _ College 
Laboratories at keen 
prices. 


THE MARK OF THE 





| piaiieliall 
CRAFTSMAN 


CYGNET JOINERY LTD., 





CYGNET ‘es 


HIGHER SWAN LANE, BOLTON 
Bolton 1840/4 
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ANHYDROUS 
HYDROFLUORIC ACID 


For use as a catalyst in the production of high- 
octane fuels by alkylation. Also as a catalyst 
in other alkylation and acylation reactions 
and as a most important agent for the 
production of organic fluorine compounds, 
either by replacement of chlorine atoms or 
by addition to unsaturated substances 


AQUEOUS 
HYDROFLUORIC ACID 

For the production of inorganic fluorides, 
for etching and polishing glass, and as a 
component of many frosting mixtures. 


BORON TRIFLORIDE (Gas) 
BORON TRIFLORIDE (Acetic Acid Complex) 


For use as a catalyst in polymerisation, 
alkylation, condensation and other organic 
reactions. 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED 


21 June 1952 


BENZOTRIFLUORIDE 


For use as an intermediate in the ph 
maceutical and dye-stuffs industries. The 
introduction of the —C} group into certain 
types of dye-stuff molecules is used 
increase fastness and brightness. The 
chlorinated derivatives application 
dielectrics in transformers 


FLUOSULPHONIC ACID 

For use as a catalyst in condensation and 
alkylation reactions; for the preparation of 
alky! and aryl fluosuiphonates, acy! fluorides 
and aromatic sulphony! fluorides. 


Other chemicals : 
SULPHURIC ACID DISTILLED WATER 


VANADIUM GATALYST - ZING DUST 
CRYSTALLINE ZINC SULPHATE 
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